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ACRONYMS AND ABBREVIATIONS

AAMS Aggregate Area Management Study
ALARA as low as reasonably achievable
ARAR applicable or relevant and appropriate requirements
BHC benzene hexachloride
BHI Bechtel Hanford, Inc.
COC contaminants of concern
CRDL Contract-Required Detection Limit
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CMO corrective measures objective
CMP corrective measures plan
CMR corrective measures requirement
CMS corrective measures study
DQO data quality objective
DOE U.S. Department of Energy
DOE-RL U.S. Department of Energy, Richland Operations Office
Ecology Washington Department of Ecology
EII Environmental Investigations Instruction
ETF Effluent Treatment Facility
EPA U.S. Environmental Protection Agency
ERA expedited response action
GPR ground-penetrating radar
HASQAP Hanford Analytical Services Quality Assurance Plan
HEIS Hanford Environmental Information System
HSBRAM Hanford Site Baseline Risk Assessment Methodology
HSWA Hazardous and Solid Waste Amendments
IRM interim remedial measure
LERF Liquid Effluent Retention Facility
LFI limited field investigation
msl mean sea level
MSCM-II Mobile Service Contamination Monitor II
MTCA Model Toxics Control Act
OEMP Operational Environmental Monitoring Program
PCB polychlorinated biphenyl
PUREX Plutonium/Uranium Extraction
QA quality assurance
QAPjP Quality Assurance Project Plan
QC quality control
QRA qualitative risk assessment
RCRA Resource Conservation and Recovery Act
RFI RCRA facility investigation
RFI/CMS RCRA Facility Investigation/Corrective Measures Study
RLS radionuclide logging system
ROD record of decision
TEDF Treated Effluent Disposal Facility
Tri-Party Agreement Hanford Federal Facility Agreement and Consent Order
TSD treatment, storage, and/or disposal
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1 1.0 INTRODUCTION

4 This document coordinates a Resource Conservation and Recovery Act (RCRA) past-practice
5 work plan for the 200-BP-11 Operable Unit and a RCRA closure/postclosure plan for the 216-B-3
6 Main Pond and 216-B-3-3 Ditch [treatment, storage, and/or disposal (TSD) unit]. Both RCRA TSD
7 and past-practice waste management units are contained within the 200-BP-11 Operable Unit. The
8 200-BP-11 Operable Unit is a source operable unit located on the east side of the B Plant Source
9 Aggregate Area in the 200 East Area of the Hanford Site (Figures 1-1 and 1-2). The operable unit
10 lies just east of the 200 East Area perimeter fence and encompasses approximately 476 hectares
11 (1,175 acres).
12
13 Source operable units include waste management units that are potential sources of radioactive
14 and/or hazardous substance contamination. Source waste management units are categorized in the

r=i 15 Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement, Ecology et al. 1994)CY^j
:Sr-- 16 as either RCRA TSD, RCRA past-practice, or Comprehensive Environmental Response,

17 ___ _ Comp_en^ratiQn, andIiabilitttAct_(_CERCLA) nast-practice. As listed helnw and in the Tri-Party
18_ ____ Agreement, the 200-BP-11_Operable_Unit contains five RCRA past-practice and five RCRA TSD

! 19 waste management units. Additionaly, for RCRA TSD permitting purposes, the RCRA TSD waste
20 management units are subdivided into two RCRA TSD units.

,; 21
22
23 RCRA Past-Practice RCRA TSD
24 Waste Management Units Waste Management Units
25

26 216-B-3-1 Ditch 216-B-3 Main Pond TSD Unit
27 216-B-3-2 Ditch 216-B-3 Main Pond
28 216-E-28 Contingency Pond 216-B-3-3 Ditch
29 UN-200-E-14 Unplanned Release
30 UN-200-E-92 Unplanned Release 216-B-3 Expansion Ponds TSD Unit
31 216-B-3A Expansion Pond
32 216-B-3B Expansion Pond
33 216-B-3C Expansion Pond
34
35
36 The primary purpose of the 200-BP-11 Operable Unit field investigation will be to assess the
37 extent of radionuclide and hazardous waste constituents in the soil beneath these units. The
38 groundwater beneath the 200-BP-11 Operable Unit is currently planned to be addressed by the
39 200-BP-5 and 200-PO-1 groundwater operable unit work plans (or treatability studies) and therefore
40 will not be covered under this work/closure plan.
41
42 All work conducted under this work/closure plan will conform to the conditions set forth in
43 the Tri-Party Agreement and its amendments, signed by the Washington Department of Ecology
44 (Ecology), the U.S. Environmental Protection Agency (EPA), and the U.S. Department of Energy
45 (DOE). In accordance with the Tri-Party Agreement, relevant EPA guidance documents were
46 consulted in the preparation of the work plan, including those listed below.
47
48 • Guidance for Conducting Remedial Investigations and Feasibility Studies Under
49 CERCLA (EPA 1988a)
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1 • Data Quality Objectives for Remedial Response Activities (EPA 1987)
2
3 • Interim Guidance and Specification for Preparing Quality Assurance Project Plans
4 (EPA 1983a)
5
6 • Superfund Exposure Assessment Manual (EPA 1988b)
7
8 • Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation
9 Manual, Part A, Interim Final (EPA 1989a)

10
11 • Risk Assessment Guidance for Superfund, Volume II, Environmental Evaluation
12 Manual (EPA 1989b)
13
14 • EPA Region 10 Supplemental Risk Assessment Guidance for Superfund (EPA 1991)

^.. 15
^ 16 • Data Quality Objectives Process for Superfund, Interim Final Guidance (EPA 1993)
^., 17

18 • Hanford Site Baseline Risk Assessment Methodology (DOE-RL 1993e).
19
20 Additionally, this document will fulfill the RCRA requirements for closure of TSD units per

-: - 21 the Washington Administrative Code (WAC), Section 173-303-610 (Closure and Postclosure)
22

.

23 The remainder of this section discusses issues influencing the coordination of a RCRA past-
24 practice work plan and RCRA TSD closure/postclosure plan, supporting documents, objectives, and
25 organization of the work/closure plan.
26
27
28 1.1 RCRA PAST-PRACTICE WORK PLAN AND RCRA TSD
29 CLOSURE/POSTCLOSURE PLAN COORDINATION
30
31 The coordination of a RCRA past-practice work plan and a RCRA TSD closure/postclosure
32 plan involves resolving several issues prior to formulating a strategy for the corrective measures study
33 (CMS). These include terminology, document format, and sampling strategy, and are discussed
34 further in the following sections.
35
36
37 1.1.1 Terminology
38
39 Table 1-1 lists the terminology related to corrective actions for RCRA past-practice, RCRA
40 TSD, and CERCLA past-practice waste management units. This document will employ the
41 terminology for RCRA past-practice waste management units. It should be recognized that RCRA
42 closure/postclosure plans do not currently utilize nomenclature for the many phases of the corrective
43 investigation process. For example, closure/postclosure plans do not refer to the characterization
44 activities as a RCRA facility investigation (RFI). Additionally, RCRA closure/postclosure plans do
45 not currently employ terminology such as risk assessments, feasibility studies, or interim remedial
46 measures (IRMs).
47
48 The terminology and acronyms listed in Table 1-1 will be used frequently throughout this
49 document and should therefore be well understood.
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1.1.2 Document Fotmat

The document formats for RCRA past-practice work plans and RCRA TSD
closure/postclosure plans at the Hanford Site are somewhat different.

6 A RCRA TSD closure/postclosure plan is a single document that describes all corrective
7 measure activities and alternatives associated with the TSD unit. One problem with the
8 closure/postclosure plan format is that the document is written prior to soil sampling and evaluation,
9 and therefore must provide an array of alternatives for the many different contamination scenarios that
10 may be encountered. Additionally, the closure/postclosure plan must be revised after analytical data
11 are obtained. In the revision, comparisons are made between the concentrations of the constituents of
12 concern and the cleanup levels.
13
14 On the other hand, RCRA past-practice activities utilize multiple documents to plan sampling

^ 15 and analysis, evaluate data, study alternatives, and finally reach the remedial action for the operableIJ
16 unit. The documents of the past-practice process include a work plan, qualitative risk assessment
17 (QRA), limited field investigation (LFI) report, CMS, IRM plan, and an operable unit record of
18 decision (ROD). A dilemma with this format is that the many documents have different numbers and

:-_g 19 must therefore be cross referenced.
20

;; 21 This work/closure plan will employ a format similar to the past-practice format, but will use a
22 "volumed" approach. That is, future related documents (e.g., LFI report) will maintain the same
23 document number but will have a different volume number. This format will fulfill the current
24 requirements for both the RCRA past-practice work plan and the RCRA closure/postclosure plan.
25 Table 1-1 provides a correlation between the sections of a closure/postclosure plan and the past-
26 practice documents. Additionally, the table provides the volume of this document for which the
27 coinciding part of a closure/postclosure plan will appear. Following is the proposed method for

------- - ---- -
-^.L.• J

assembHng the volumes of LLll'J LLVl:I1nlCtlt.

29
30 • 200-BP-11 Operable Unit and 216-B-3 Main Pond Wark/Closure Plan Volume 1
31

, ,
"Field Investigation and Sampling Strategy"

32
33 • 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan, Volume 2,
34 "Risk Assessment and Field Investigation Report"
35

-- ------ 36----- --_ • 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan, Volume 3,
37 "Corrective Measures Study"
38
39 • 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan, Volume 4,

--- -40
^1.!`..^.e...:..V0e Lde........

LVIOQJLLIC
..
s rIll16...11a"V1106LI

41

42 • 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan, Volume 5,
43 "Corrective Measures Design Report."
44
45 The schedule in Chapter 6.0 provides the timeline for the above volumes. Volume I will be
46 transmitted to the regulators by September 1994 in accordance with Tri-Party Agreement
47 milestone M-13-07. After regulator comments are resolved, Volume 1 will go to the public for a
48 30-day review. Volumes 2 and 3 will be submitted to Ecology and EPA, but will not go to the public
49 for review. The public review cycle for these volumes will be achieved during the 60-day review of
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1 the corrective measures plan (CMP) (Volume 4). The approval of Volume 4 by the regulators and
2 public will be regarded as the completion of the closure/postclosure plan for the 216-13-3 Main Pond
3 TSD unit. After approval of the CMP, the Hanford Facility Site-Wide Permit will be modified to
4 incorporate pertinent material provided in Volumes 1 through 4. The corrective measures design
5 report (Volume 5) will be included with this work/closure plan to retain the grouping of relevant
6 corrective measures information for the operable unit and TSD unit.

8
9 1.1.3 Sampling Strategy
10
11 There is a major difference between the sampling approach used at RCRA past-practice and
12 RCRA TSD waste management units. Past-practice waste management units utilize an analogous site
13 concept to characterize units. This concept is described in detail in the Hanford Past-Practice
14 Strategy (DOE-RL 1991b) and Section 8.3 of the B Plant Source Aggregate Area Management Study
15 Report (DOE-RL 1993c). The basis of the concept is to locate the highest levels of contamination
16 and apply those levels to analogous ( i.e., similar structure and disposal practices) waste sites and
17 evaluate the feasibility of IRMs for the units. Another purpose of past-practice sampling is to provide
18 data to support the conceptual model as discussed in Section 4.2.
19e^s
20 RCRA TSD waste management units do not employ the analogous site concept. The objective
21 of RCRA TSD sampling and analysis is to make final, not interim, remedial decisions. Therefore,
22 RCRA TSD sampling and analysis is designed to be more extensive to support these final decisions.
23
24 This work/closure plan proposes a sampling strategy that will fulfill both the past-practice and
25 TSD unit sampling needs. The sampling approach will provide a rigorous sampling design on the
26 TSD portions of the operable unit and a somewhat less-stringent field investigation on the past-
27 practice waste units. In both cases, the sampling events are targeted towards finding the highest
28 levels of contamination based on process knowledge and field screening instruments. However, the
29 sampling approach for TSD units will strive to provide a more complete representation of site
30 conditions, not just contaminant maximums. Additionally, the data quality objectives (DQOs) and
31 sampling strategy discussed in Chapters 4.0 and 5.0, respectively, are targeted toward making final
32 corrective measure decisions for the 200-BP-11 Operable Unit, including the 216-8-3 Main Pond TSD
33 unit. That is, the field investigation is expected to lead directly to a CMP, thus bypassing an IRM
34 plan (see Table 1-1).
35
36
37 1.2 SUPPORTING DOCUMENTS
38
39 The primary supporting documents for this work/closure plan are the B Plant Source
40 Aggregate Area Management Study Report (DOE-RL 1993c), the 216-B-3 Pond System
41 Closure/Postclosure Plan (DOE-RL 1990a), and the 216-B-3 Expansion Ponds Closure Plan
42 (DOE-RL 1993b). Additionally, the PUREX Source Aggregate Area Management Study Report
43 (DOE-RL 1993f) was reviewed with respect to contaminants of concern for the operable unit.
44 Detailed information regarding source data, background information, physical setting, known and
45 suspected contamination, conceptual models, and past-practice strategies is provided in these
46 --------docutr.ents -"Fhe-B-Plattt-Aggregate Area ManagetrternStady(AANIS) Report (DOE-RL 1993c) also
47 includes a health and safety plan and a project management plan (DOE-RL 1993c, Appendices B and
48 C, respectively). These documents are referenced throughout this plan to reduce excessive material
49 and to create a concise work/closure plan.
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1 The B Plant Source AAMS Report compiled and evaluated existing data and information to
2 support the Hanford Past-Practice Strategy (DOE-RL 1991b) decision-making process. A primary
3 task in this process was to assess each waste management unit and unplanned release within the
4 aggregate area to determine the most expeditious path for remediation within the statutory
5 requirements of CERCLA and RCRA. A data evaluation process has been established that uses the
6 existing data to develop preliminary recommendations on the appropriate remediation process path for
7 each waste management unit. This data evaluation process is a refinement of the Hanford Past-
8 Practice Strategy (Figure 1-3) and establishes criteria for selecting appropriate Hanford past-practice
9 strategy paths (expedited response actions [ERAs], IRMs, LFIs, and final remedy selection) for
10 individual waste management unit and unplanned releases within the 200 Areas.
11
12 The 216-B-3 Pond System Closure/Postclosure Plan (DOE-RL 1990a) provides the closure
13 strategy for the five RCRA TSD waste management units within the operable unit including the
14 rationale for the splitting of the TSD units into two groups (i.e., two Part A Permits). Additionally,
15 the pond system closure/postclosure plan provides comprehensive descriptions and background for the
16 TSD waste management units. In support of the pond system closure/postclosure plan, a significant
17 number of surface and subsurface samples were taken from the operable unit. The 216-B-3
18 Expansion Ponds Closure Plan (Appendices C, D, and E; DOE-RL 1993b) provides the analytical
19 results from the samples.
20
21 The Tri-Party Agreement is also a key supporting document. The Tri-Party Agreement
22 provides a Community Relations Plan for the Hanford Site. The Tri-Party Agreement also requires
23 that the cleanup programs at the Hanford Site integrate the requirements of CERCLA (40 CFR 300),
24 RCRA (40 CFR 265, Subpart S), and Washington State's dangerous waste program (the state's
25 RCRA-equivalent, WAC 173-303, "Dangerous Waste Regulations").
26
27 The EPA maintains authority for CERCLA, and Ecology implements RCRA under the
28 authority of the state's dangerous waste program. Ecology also has authorization to implement the
29 EPA's radioactive mixed waste program. However, Ecology does not yet have authority to
30 implement the most recent amendments to RCRA, the Hazardous and Solid Waste Amendments
31 (HSWA); this authority remains under EPA. Pursuant to the Tri-Party Agreement, the 200-BP-11
32 Operable Unit is subject to RCRA corrective measures authority with Ecology as the lead agency.
33
34
35 1.3 PURPOSE, SCOPE, AND OBJECTIVES
36
37 The purpose of this work/closure plan and attached or referenced supporting project plans is
38 to establish the objectives, tasks, and schedule for conducting the RCRA Facility Investigation/
39 Corrective Measures Study (RFI/CMS) for the 200-BP-11 Operable Unit. Additionally, this
40 work/closure plan establishes the objectives, tasks, and schedule for closure of the RCRA TSD waste
41 management units in the operable unit not addressed in the 216-B-3 Expansion Ponds Closure Plan
42 (DOE-RL 1993b), i.e., the 216-B-3 Main Pond and 216-B-3-3 Ditch. The field investigation strategy
43 developed (Chapters 4.0 and 5.0) will provide the basis for the identification of corrective measure
44 requirements (CMRs) to support the CMS. Following the CMS, a CMP will be prepared that will
45 lead to a modification in the Hanford Facility Site-Wide Permit.
46
47 The objective of the work/closure plan is to develop a program to investigate the extent of
48 dangerous and radioactive constituents in the surface and subsurface soils in the 200-BP-11 Operable
49 Unit. The investigation will support the conceptual model developed in Section 4.2 and will provide
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1 data to evaluate and implement corrective measures as needed to ensure the protection of human
2 health and the environment. These corrective measures are discussed in detail in Chapter 7.0 of the

-------- - 3- --B-Plant A_!lMS-Report (DQE-RL 1993c). The predominant areas under investigation are two RCRA
4 past-practice units, the 216-13-3-1 and 216-13-3-2 Ditches, and two RCRA TSD units, the 216-B-3
5 Main Pond1216-B-3-3 Ditch and the 216-B-3A, 216-13-313, and 216-B-3C Expansion Ponds. The
6 Expansion Ponds are currently being evaluated and "clean closed" for dangerous waste via the
7 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1993b) and, therefore, no further assessment for
8 dangerous constituents is needed for the expansion ponds. However, the expansion ponds will be
9 further assessed for radionuclide contamination with the operable unit.
10
11 Note that there are an additional three TSD units in the operable unit that will not be
12 addressed by this work/closure plan: the Liquid Effluent Retention Facility (LERF), Effluent
13 Treatment Facility (ETF), and Purgewater Storage Tanks (see Plate 1). These units are RCRA TSD
14 units that operate under individual Form 3's (Appendix B) as specified in the Hanford Part A Permit
15 and will be closed at a later date.
16
17 As stated in the 216-B-3 Pond System Closure/Postclosure Plan (DOE-RL 1990a), all waste
18 management units, including TSD units within an operable unit, generally will undergo investigation
19 and remediation (closure) at the same time. Following are the remediation and closure goals for the
20 200-BP-11 Operable Unit.
21
22 • Clean close the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds in accordance
23 with the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1993b).
24
25 • To support closure of the 216-B-3-3 Ditch and 216-13-3 Main Pond TSD unit,
26 discontinue effluent discharge to the 216-13-3-3 Ditch and 216-B-3 Main Pond. (This
27 action was performed in the spring of 1994.)
28
29 • As an interim measure, stabilize (cover with clean soil) the inactive ditch and pond to
30 prevent dispersal of potential radionuclide contamination from the surface soil and
31 sediments.
32
33 • Obtain samples from surface soil, boreholes, and test pits or auger holes and analyze
34

,
the samples to characterize the operable unit surface and vadose zone for radiological

35 and chemical contaminants.
36
37 • Assess the 216-B-3-3 Ditch and 216-B-3 Main Pond TSD unit for RCRA clean
38 closure (WAC 173-303-610) after initial field investigation. Clean close as used in
39 this context means that no dangerous waste or dangerous waste-contaminated soil,
40 structures, or equipment will remain onsite that pose a threat to human health or the
41 environment. Clean closure does not include radioactive contamination.
42
43 • Propose interim/final corrective measures for the operable unit based on RCRA past-
44 practice and/or RCRA TSD CMRs.
45
46
47
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1 1.4 200-BP-11 OPERABLE UNIT WORK/CLOSURE PLAN AND LATER ACTIVITIES

3 Figure 1-4 depicts the steps leading toward remediation of waste management units at the
4 Hanford Site according to the Hanford Past-Practice Strategy (DOE-RL 1991b). The process is
5 shown commencing with the AAMS report and finishing with the implementation of corrective
6 measures. The following discussion describes each of the steps.

8 (1) The remediation process is shown beginning with the AAMS report. The AAMS report
9 includes the analysis of existing data, a preliminary conceptual model, identification of data
10 needs, and evaluation of data adequacy. Therefore, the AAMS report fulfills the historical
11 search (preliminary assessment/site assessment) needed for the operable unit. From the data
12 collection and evaluation, the AAMS report makes recommendations for ERAs, IRMs, and
13 final remedy selection paths. In cases where there are inadequate data, an LFI is
14 recommended so that a determination for an IRM or final remedy selection can be made.
15 This is the pathway identified for the 200-BP-I I Operable Unit.
16
17 Figure 1-4 shows the decision point where the determination is made of the sufficiency of data
18 for a corrective measure (or IRM). In the AAMS report process, this determination was
19 made for certain waste management units. Obtaining the necessary information to make this
20 determination is the subject of the 200-BP-11 Operable Unit and 216-B-3 Main Pond
21 Work/Closure Plan, Volume 1.
22
23 (2) Field Investigation Work/Closure Plan
24
25 The purpose of the field investigation work plan is to provide the rationale and direction for
26 collecting information at waste management units designated for LFIs. As will be described
27 in later sections of this work/closure plan, strategies are developed for acquiring data at
28 representative (analogous) waste management units that are suspected to contain higher levels
29 of contamination than other waste management units. These strategies will aid in supporting
30 the conceptual model (Section 4.2) envisioned for the operable unit. The data obtained from
31 these representative units will aid in the characterization of other waste management units.
32
33 A DQO process was performed for the operable unit (see Section 4.2) including the 216-B-3-3
34 Ditch/216-B-3 Main Pond RCRA TSD unit. During the process, several agreements were
35 reached among Ecology, EPA, and the DOE, Richland Operations Office (DOE-RL) with
36 respect to the field investigation and are provided in Appendix C. These agreements are
37 incorporated into this work/closure plan and are intended to provide sufficient data to make
38 final corrective measure decisions for the operable unit.
39
40 (3) Field Investigation
41
42 The primary goals of the field investigation described in this work/closure plan are to
43 sufficiently define and quantify the conceptual model to support the performance of QRAs that
44 are used to aid in the selection of corrective measures for both the RCRA past-practice and
45 RCRA TSD waste management units. This will involve identifying maximum chemical and
46 radioactive contaminant concentrations, vertical distributions and, to a lesser extent, horizontal
47 distributions. The data collected during the field investigation should be of sufficient quality
48 for use in determining the final corrective measures for past-practice units and must be of
49 sufficient quality for use in determining final corrective measures for the TSD units.
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1 (4) Qualitative/Quantitative Risk Assessment
2
3 QRA requirements stem from the Hanford past-practice investigation strategy (DOE-RL
4 1991b) and the CERCLA process. While QRAs are not necessary for RCRA TSD closure
5 requirements and the corrective action regulations, a component of these is to meet objectives
6 similar to QRA objectives (i.e., risk-based cleanup goals under WAC 173-340, "The Model
7 Toxics Control Act Cleanup Regulations;" protection of human health and the environment).

9 A requirement for the QRA is that sufficient information be known from which a defensible
10 decision to perform a corrective measure can be made. The QRA will be performed to
11 determine if contaminant concentrations are high enough and exposure pathways exist such
12 that measures are needed to reduce a potential exposure pathway. Chemical and radionuclide
13 concentration data collected during the field investigation will be used in the QRA, and the
14 QRA will be used to aid in corrective measure selection.
15
16 When data sufficiency is adequate to perform the risk assessment and support the
17 identification of CMRs, a CMS will be performed.
18
19 (5) Corrective Measures Study
20
21 A CMS will be conducted to identify a suitable remediation technology for each waste
22 management unit or group of similar waste management units. The CMS is conducted to
23 provide a comprehensive evaluation of technologies. The CMS concludes with a report
24 describing the evaluation and selection of the recommended corrective measure.
25
26 (6) Interim Remedial Measure/Corrective Measures Plan
27
28 The IRM plan will succeed the CMS and QRA when a CMS is unnecessary. (This is the case
29 for the interim stabilization activities described in Chapter 2.0.) The IRM plan describes the
30 selected technology and its implementation. The IRM may combine similar actions at waste
31 management units or may be developed for a single waste management unit. In either case,
32 every effort should be made to ensure that the IRM will perform synergistically with the final
33 corrective measure for the waste management unit(s).
34
35 The CMP provides the rationale for selection of final corrective measures for the operable
36 unit. The CMP will be utilized when the waste management units are effectively
37 characterized for dangerous and radioactive waste and a CMS and QRA have been completed.
38 A CMP (in lieu of the IRM plan) is the anticipated course to be taken for the 200-BP-11
39 Operable Unit.
40
41 (7) Hanford Facility Site-Wide Permit
42
43 The Hanford Facility Site-Wide Permit is the legal document describing the corrective
44 measures to be taken at the RCRA past-practice and RCRA TSD units. The permit will be
45 modified after review, comment, and approval of the CMP by the overseeing agencies and the
46 public. The Hanford Facility Site-Wide Permit describes the context and plan for conducting
47 the corrective measures. Following issuance of the Hanford Facility Site-Wide Permit
48 modification, the corrective measures will be implemented or, if agreed to by the regulators,
49 corrective measures may commence upon public approval of the CMP.
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(8) Corrective Measures Implementation

The corrective measures will be implemented according to the description and schedule
indicated in the Hanford Facility Site-Wide Permit or, if agreed to by the regulators, after
public approval of the CMP. The implementation process will include preparation of
preliminary and final design documents and other supporting plans. The corrective measures
technology will then be implemented. The technology will be assessed to ensure that the
corrective measures have been successful. In many cases, this assessment will be via
institutional controls and monitoring.

10
11
12
13
14

^-0 15
16
17,
18c?,

^ 19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

1.5 ORGANIZATION OF THE WORK/CLOSURE PLAN

Volume 1 of this work/closure plan is composed of seven chapters, including this
introduction.

Chapters 2.0 and 3.0 predominately summarize, or refer to, information provided in the
B Plant AAMS Report (DOE-RL 1993c) and the 216-B-3 Pond System Closure/Postclosure Plan
(DOE-RL 1990a). Chapter 2.0 provides the 200-BP-11 Operable Unit history and description,
including topics such as physical characteristics, clean closure of expansion ponds, and interim
stabilization activities. Chapter 3.0 provides an initial evaluation (which primarily discusses known
and suspected contamination), potential CMRs, and identifies preliminary corrective measure
objectives. Chapter 4.0 provides the work plan rationale including DQOs. Chapter 5.0 provides the
RFI/CMS tasks. Key topics include the field investigation, the work breakdown structure, interim
corrective measures and implementation, and the CMS report. Chapter 6.0 presents the project
schedule for the work/closure plan activities, and Chapter 7.0 lists the references. Appendix A
contains the Quality Assurance Project Plan (QAPjP), Appendix B the RCRA TSD Form 3's for the
Hanford Site Part A Permit, and Appendix C the DQO agreements.

1.6 QUALITY ASSURANCE

The 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan and its supporting
project plans have been developed to meet specific EPA guidelines for format and structure, within
the overall quality assurance (QA) program structure mandated by DOE-RL) for all activities at the
Hanford Site. These DOE mandates include DOE Order 5700.6C, Quality Assurance (DOE 1991),
and other QA guidance documents as applicable, e.g. the Hanford Analytical Services Quality
Assurance Plan (HASQAP) (DOE-RL 1994). The 200-BP-11 Operable Unit QAPjP (Appendix A)
supports the field sampling program described in the RFI/CMS Tasks (Chapter 5.0). It defines the
specific means that will be used to ensure that the sampling and analytical data obtained as part of the
field investigation will effectively support the purposes of the investigation. As required by the
Bechtel Hanford, Inc. (BHI) QA program plan for RFI/CMS activities and the Tri-Party Agreement
(Ecology et al. 1994), the structure and content of the QAPjP are based on Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans (EPA 1983a). Where required, the
QAPjP invokes appropriate procedural controls selected from those listed in the BHI QA program
plan for RFI/CMS activities or developed to accommodate the unique needs of this investigation.
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Figure 1-1. Hanford Site Map.
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Table 1-1. The Correlation Between RCRA TSD, RCRA Past-Practice, and CERCLA
Past-Practice Processes and Terminology. (sheet I of 2)

RCRA TSD Closure/
RCRA Past-Practice CERCLA Past-PracticeObjective Postclosure Plan Sections

and Titles'
Work Plan Work Plan

1. Identify Releases RCRA Facility Preliminary
Needing Further RCRA TSD unit Form 3 Assessment (RFA)b Assessment/Site
Investigatioth Investigation (PA/SI)"

2. Characterize Nature, Section 2.0, "Facility RCRA Facility Remedial Investigation
Extent, and Rate of Description and Location Investigation (RFI)" (RI)b

Release" Information;" Section 3.0,
"Process Information;"

Section 4.0, "Waste

Characteristics" (Volume 1)

3. Further Characterize Section 7.0, "Closure Field Investigation Limited Field
Contaminant Activities" and Sampling Investigation (LFI) and
Constituents and Strategy Work Plan Sampling Strategy
Concentrations Work Plan

(Volume 1)

4. Report Extent and N/A Field Investigation Field Investigation and
Risk of and Risk Assessment Risk Assessment
Contamination Report Report

(Volume 2)

5. Evaluate Alternatives Section 6.0, "Closure Corrective Measures Feasibility Study (FS)"
and Identify Performance Standards;" Study (CMS)"
Preferred Remedy" Section 7.4, "Closure

Requirements for

Landfills"

6. Determine Potential Section 6.0, "Closure Corrective Measure Applicable and/or
Government, State, Performance Standards;" Requirements (CMR) Relevant and
and/or Local Section 7.4, "Closure Appropriate
Regulations and Requirements for Requirements (ARAR)
Requirements Landfills" (Volume 3)

7. Extensive Evaluation Section 6.0, "Closure Focused or Final Focused or Final
of Selected Remedy Performance Standards;" Corrective Measures Feasibility Study (FS)

Section 7.4, "Closure Study (CMS)
Requirements for
Landfills" (Volume 3)

8. Expedite Stabilization N/A Expedited Response Expedited Response
and/or Cleanup of Action (ERA) Action (ERA)
Contamination
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Table 1-1. The Correlation Between RCRA TSD, RCRA Past-Practice, and CERCLA
Past-Practice Processes and Terminology. (sheet 2 of 2)

RCRA TSD Closure/
RCRA Past-Practice CERCLA Past-Practice

Objective Postclosure Plan Sections
Work Plan Work Planand Titles'

9. Interim Stabilize Section 7.0, "Closure Interim Remedial Interim Remedial
and/or Cleanup Activities" Measure (IRM) Measure (IRM)
Contamination

10. Propose Method for Section 7.0, "Closure Proposed IRM Plan Proposed IRM Plan
Stabilization and/or Activities"
Cleanup of
Contamination

11. Approve Notice of Deficiency IRM Record of IRM Record of
Stabilization and/or (NOD) Cycle Decision (ROD) Decision (ROD)
Cleanup Method

12. Design Approved Section 7.0, "Closure IRM Design Report IRM Design Report
Stabilization and/or Activities"
Cleanup Method

13. Realize Stabilization Section 7.0, "Closure IRM Implementation IRM Implementation
and/or Cleanup Method Activities;" Section 8.0,

"Postclosure Plans"

14. Propose Final Section 5.0, "Groundwater Corrective Measures Remedial Action Plan^
Remedy Selection Monitoring;" Section 7.0, Plan (CMP); Draft
(FRS)b "Closure Activities;" Permit Modification°

Section 8.0, "Postclosure

Plan" (Volume 4)

Draft RCRA Site-Wide
Permit Modification

15. Public Participation" Public Comment Public Comment" Public Comment°

16. Authorize Selected Modify RCRA Site-Wide Modify RCRA Site- Remedial Action (or
Remedyb Permit Wide Permit° operable unit) ROD"

17. Design Chosen N/A Corrective Measures Remedial Action
Remedyb Design Report Design (RD) Report"

(Volume 5)

18. Implement Chosen Site Clean Closure or Cap Corrective Measures Remedial Action (RA)
Remedy" as Landfill Implementation Implementationb

(CMqe

'Sections and titles acquired from the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1993b).
"Tri-Party Agreement, Table 7-2 (Ecology et al. 1994).
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1 2.0 200-BP-11 OPERABLE UNIT DESCRIPTION AND HISTORY
2

4 This chapter provides a summary of the history of the 200-BP-11 Operable Unit and
5 discussion regarding structures to be evaluated during the operable unit RFI. Section 2.1 summarizes
6 the waste management units descriptions from the B Plant Source Aggregate Area Management Study
7 Report (DOE-RL 1993c) and provides current information regarding the units. Section 2.2 discusses
8 the RCRA TSD permitting history in the operable unit. Pipelines, structures and fixtures, and
9 piezometers are discussed in Sections 2.3, 2.4, and 2.5, respectively. Interim stabilization activities

10 for the 216-B-3 Main Pond and 216-13-3-3 Ditch are summarized in Section 2.6, and a summary of
11 the physical setting of the operable unit, including meteorology and geology, is presented in
12 Section 2.7.
13
14
15 2.1 WASTE MANAGEMENT UNIT DESCRIPTIONS
16
17 Waste management units within the 200-BP-I i Operable Unit are surface impoundments that
18 were designed to receive effluents generated by 200 East Area operations, including those of the
19 Plutonium/Uranium Extraction (PUREX) Plant and B Plant. Waste management units include the
20 216-13-3 Main Pond; 216-B-3A, 216-B-3B, and 216-13-3C Expansion Ponds; 216-B-3-1, 216-B-3-2,
21 and 216-8-3-3 Ditches; 216-E-28 Contingency Pond; and Unplanned Releases UN-200-E-14 and
22 UN-200-E-92. The physical characteristics of the waste management units are provided in Table 2-1,
23 and the locations are shown on Plate 1. The operational history and key events for the waste
24 management units are provided on a timeline in Figure 2-1. Complete waste management unit
25 descriptions are provided in Section 2.3 of the B Plant Aggregate Area Management Study (AAMS)
26 Report (DOE-RL 1993c). A historical summary of the waste management units follows.
27
28
29 2.1.1 The 216-B-3 Main Pond and 216-B-3-1, 216-B-3-2, and 216-B-3-3 Ditches
30
31 The 216-B-3 Main Pond, in service from 1945 to 1994, was located in a natural topographic
32 depression. From 1945 through 1964, waste water was discharged to the 216-B-3 Main Pond via the
33 unlined, earthen 216-13-3-1 Ditch. Until Unplanned Release UPR-200-E-34 occurred in 1964, the
34 main pond and terminal portion of the ditch formed a swampy surface area that varied in size from
35 about 7.6 to 18.4 hectares (19 to 46 acres). This variation is size was due to fluctuations in effluent
36 discharges. As a result of the release, bentonite was placed in the main pond to diminish the
37 transport of contamination. The method of placement and amount of bentonite used is not known.
38
39 In 1955, the 216-A-29 Ditch was placed in service to receive PUREX Plant chemical sewer
40 waste water. The 216-A-29 Ditch is located in the 200-PO-5 Operable Unit, which lies to the
41 southwest of 200-BP-11 (see Figure 1-2 and Plate 1). The 216-A-29 Ditch discharged directly into
42 the 216-B-3-1 Ditch prior to an accidental release (UPR-200-E-34) of mixed fission products from the
43 PUREX Plant in 1964. This release was discharged to the 216-B-3-1 Ditch via the PUREX Plant
44 cooling water line (see Plate 1) rather than the 216-A-29 Ditch. After the release, the
45 216-B-3-1 Ditch was decommissioned and backfilled.
46
47 In 1971, corrective action to eliminate growth of radioactive plants was taken at the 216-B-3-1
48 Ditch. The work consisted of leveling and cleaning the ground of all foreign objects followed by
49 placement of 10 cm (4 in.) of sand. Over the sand cushion, sheets of 10-mil-thick plastic [10 m
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1 (32 ft) wide by 30 m(100 ft) long per sheet] were placed. The sheets were overlapped 0.6 m(2 ft)
2 to provide an effective plant root barrier. The sheeting was covered with 46 cm (18 in.) of sand and
3 topped with 10 cm (4 in.) of gravel to prevent surface erosion. The entire ditch was treated in this
4 manner except the first 30 m(100 ft) at the head wall. At the eastern end of the ditch where the
5 ditch had widened into a swamp, the treated area is approximately 30 m(100 ft) wide. The east end
6 of the ditch is 32 ft (10 m) wide (Maxfield 1979).
7
8 The unlined, earthen 216-B-3-2 Ditch was excavated and put into service in July 1964 to
9 replace the 216-B-3-1 Ditch. The 216-A-29 Ditch discharged into the 216-B-3-2 Ditch approximately
10 305 m(1,000 ft) west of the 216-13-3 Main Pond. The 216-B-3-2 Ditch was decommissioned and
11 backfilled with soil in 1970 after an accidental release (UPR-200-E-138) of strontium-90 from
12 B Plant. As a result of this release, the contaminated 216-B-3 Main Pond bank soil was consolidated
13 into the pond, and the north, south, and west shorelines were diked with 0.9 m(3 ft) of sand and
14 gravel. The contaminated weeds on the upper sides of the 216-B-3-2 Ditch were scraped into the
15 bottom of the ditch. The portion of the ditch from the confluence of the 216-A-29 Ditch to
16 approximately 91 m(300 ft) east of the headwall was backfilled full of clean dirt. The east end of the
17 ditch from the 216-A-29 Ditch to the main pond was used as a depository for contaminated Russian
18 thistle removed from the shoreline of the main pond. This portion of the ditch was then filled with
19 clean dirt to within 0.6 m(2 ft) of grade level. A 10-mil-thick plastic sheet was then laid over the
20 ditch and covered to grade level with clean soil and topped with gravel to reduce erosion.
21
22 The unlined, earthen 216-B-3-3 Ditch was excavated and put into service in September 1970
23 to replace the 216-B-3-2 Ditch, and the 216-A-29 Ditch was routed to discharge into the
24 216-B-3-3 Ditch approximately 457 m(1,500 ft) west of the inlet to the 216-13-3 Main Pond.
25 A fiberglass-reinforced polyester flume and flowmeter were installed downstream from the 216-A-29
26 Ditch and 216-B-3-3 Ditch confluence. The 216-A-29 Ditch was removed from service and backfilled
27 in 1991.
28
29 An area of approximately 1.7 hectares (4.1 acres) immediately west of the 216-B-3 Main
30 Pond was diked during the 1970's to provide an overflow area for the 216-B-3 Main Pond. This
31 overflow area, referred to as the overflow pond, was decommissioned and backfilled in 1985.
32
33 The 216-B-3 Main Pond and 216-B-3-3 Ditch were decommissioned and backfilled
34 (Section 2.6) in 1994. The 216-B-3 Main Pond, just before decommissioning, covered a surface area
35 of approximately 14 hectares (35 acres) and was between 0.6 m(2 ft) and 4 m(14 ft) deep.
36 Historical records indicate that the surface area of the pond has varied from 8 hectares (19 acres) to
37 19 hectares (46 acres).
38
39
40 2.1.2 216-B-3A and 216-B-3B Expansion Ponds
41
42 The 216-B-3A and 216-13-313 Expansion Ponds (see Plate 1) were constructed to receive
43 increased discharges that would result from restart of the PUREX Plant. The ponds were constructed
44 using a cut-and-fill construction method over a 9-hectare (22-acre) surface area [4 hectares (11 acres)
45 each]. Eight-millimeter polyethylene plastic was placed along the slope of the pond banks and
46 covered with approximately 8 cm (3 in.) of pit run gravel. The plastic was extended approximately
47 0.9 m(3 ft) out onto the pond bottom and 0.6 m(2 ft) back from the top of the dike.
48

2-2



DOE/RL-93-74, Draft A

1 The 216-B-3A Expansion Pond was placed into service in October 1983. The pond was
2 operated until January 1984, when the dike between the 216-B-3 Main Pond and 216-B-3B Expansion
3 Pond failed at the connecting spillway. All discharge from the dike failure was contained in the
4 216-B-313 Expansion Pond, which had remained unused until this time.
5
6 In response to this incident, flow to the 216-B-3 Main Pond was reduced and the 216-B-3A
7 and 216-B-3B Expansion Ponds were isolated. A trench, oriented north-south and approximately
8 182 m (600 ft) long, 9 m(30 ft) wide, and 2 m(5 ft) deep, was excavated into a permeable sand and
9 gravel layer beneath the 216-B-3A Expansion Pond bottom to provide an area of increased
10 infiltration. Discharge to the 216-B-3A Expansion Pond was resumed, but at a reduced rate, to
11 contain flow and infiltration to the newly constructed trench.
12
13 The debris from the dike failure was removed from the 216-13-3B Expansion Pond, and a
14 series of trenches were excavated in pond bottom to increase the infiltration rate. The excavated
15 material was placed along the shores of the 216-B-3 Main Pond as diking.
16
17 The 216-B-3A and 216-B-3B Expansion Ponds were fully operational by June 1984. The
18 216-B-3B Expansion Pond was taken out of service in May 1985, and up to 2 m(7 ft) of material
19 was excavated from the pond bottom, to a depth below the bottom of the trenches. The excavated
20 material was placed as diking on the north shore of the 216-B-3 Main Pond. The
21 216-B-3B Expansion Pond has not been used since it was taken out of service in May 1985. The
22 216-B-3A Expansion Pond was decommissioned in 1994.
23
24
25 2.1.3 216-B-3C Expansion Pond
26
27 The 216-B-3C Expansion Pond was constructed in 1985 to accommodate increased flow
28 resulting from the decommissioning of 216-A-25 Pond (Gable Mountain Pond, 200-IP-6 Operable
29 Unit). The 216-B-3C Expansion Pond was constructed by excavating 2 m(6 ft) of soil over a
30 17-hectare (41-acre) surface area. Eight parallel north-south trenches, approximately 2 to 4 m(8 to
31 14 ft) wide and 1 m(4 8) deep, were constructed in the pond bottom to increase infiltration. An
32 east-west trench in the 216-B-3C Expansion Pond bottom connects the 216-B-354 spillway (see
33 Plate 1) with the eight north-south trenches. The excavated material was placed in a spoil mound
34 along the east and part of the north and south sides of the pond. The slopes of the pond were
35 stabilized with 8 cm (3 in.) of 3- to 15-cm- ( 1- to 6-in.) size gravel. A gravel maintenance road was
36 constructed along the edge of the pond.
37
38

39 2.1.4 216-E-28 Contingency Pond
40
41 The 216-E-28 Contingency Pond was constructed in 1987 north of the 216-B-3 Main Pond to
42 provide emergency overflow capability for the 216-B-3 Main Pond. This unit has never been used
43 and therefore does not pose a threat to human health or the environment.
44
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1 2.1.5 Unplanned Releases
2
3 Six known unplanned releases have affected the 200-BP-11 Operable Unit and are discussed
4 below in order of occurrence. Complete descriptions of these unplanned release are provided in the
5 B Plant Source AAMS Report (DOE-RL 1993c). Two of the six unplanned releases (UN-200-E-14
6 and UN-200-E-92) are waste management units per the Tri-Party Agreement (see Plate 1), and two
7 others (UPR-200-E-34 and UPR-200-E-51) are considered a part of the waste management units in
8 which they occurred. The remaining two (UPR-200-E-32 and UPR-200-E-138) occurred in the
9 200-BP-8 Operable Unit and may have had an impact on the 200-BP-11 Operable Unit.

10
11 • Unplanned Release UN-200-E-14 occurred in 1958 when a dike failed on the east side
12 of the 216-B-3 Main Pond. This release would contain the same potential
13 contamination associated with the 216-B-3 Main Pond and therefore does not present
14 additional contaminants of concern to the operable unit. Because this release occurred
15 on the east side of the 216-B-3 Main Pond, it was incorporated into the 216-B-3A
16 Expansion Pond and thus characterized as part of the Phase 1, 2, and 3 studies
17 (Section 3.2).
18
19 • Unplanned Release UPR-200-E-32 occurred in November 1963 when about
20 5,000,000 L of water contaminated with about 30 Ci of cerium-144 and 0.05 Ci of
21 strontium-90 was released to the 216-B-2-1 Ditch (200-BP-8 Operable Unit) (WHC
22 1991c). This release is likely to have affected the 216-B-3-1 Ditch and the 216-B-3
23 Main Pond (and overflow pond), but the extent of contamination that reached these
24 units is not known.
25
26 • Unplanned Release UPR-200-E-34 occurred in June 1964 when a coil leak in the F-15
27 tank in the PUREX Plant contaminated the 216-B-3-1 Ditch and 216-B-3 Main Pond
28 (and overflow pond) with approximately 2,500 Ci of mixed fission products. This
29 release was a major source of radioactive contamination to the ditch and resulted in its
30 decommissioning and backfilling. Also, as a result of this release, bentonite was
31 placed in the main pond to diminish the transport of contamination. The method of
32 placement and amount of bentonite used is not known.
33
34 • Unplanned Release UPR-200-E-138 occurred in March 1970 when about 1 000 Ci of
35

,
strontium-90 was released from B Plant to the 216-B-2-2 Ditch (200-BP-8 Operable

36 Unit). This release is likely to have contributed contamination to the 216-B-3-2 Ditch
37 and 216-B-3 Main Pond (and overflow pond). The 216-B-2-2 and 216-B-3-2 Ditches
38 were closed as a result of this release.
39
40 • Unplanned Release UPR-200-E-51 occurred in May 1977 when 51 kg of cadmium
41 nitrate was released from the PUREX Plant to the chemical sewer, which dispersed to
42 the 216-B-3-3 Ditch and 216-B-3 Main Pond (and overflow pond).
43
44 • Unplanned Release UN-200-E-92 was detected in September 1980 as a result of
45 contaminated Russian thistle along the east perimeter fence. The contaminated thistle
46 and soil was removed and disposed of at an excavation pit north of 216-A-24 Crib.
47
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2.2 RCRA TSD PERMITTING HISTORY

There are currently five RCRA TSD units in the 200-BP-11 Operable Unit. These units are
shown on Plate 1 and listed below.

6 • 216-B-3 Main Pond and 216-B-3-3 Ditch
7 • 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds
8 • LERF
9 • ETF
10 • Purgewater Storage Tanks.
11
12 The first two groups of waste management units are the TSD units under investigation in this
13 work/closure plan. These units were previously grouped together and permitted as one TSD unit.
14 Currently, they have interim status under separate Form 3's as discussed in Section 2.2.1. The latter
15 three units and associated piping, structures, and fixtures are not part of the RFI for the operable unit
16 and are discussed briefly in Section 2.2.2.
17
18
19 2.2.1 216-B-3-3 Main Pond, 216-B-3-3 Ditch, and
20 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds
21
22 As a result of dangerous waste discharges to the 216-B-3-3 Ditch and 216-B-3 Main Pond, a
23 Form 3 (Rev. 0) to the RCRA Part A permit application was submitted to Ecology in 1986.
24 Revision 1 of the Form 3 was submitted in August 1987, and Revision 2 was submitted in
25 November 1987. The RCRA Part A permit application was submitted under the single Dangerous
26 Waste Permit Identification Number, WA7890008967, issued to the Hanford Site by the EPA and
27 Ecology. The permit application designates the 216-B-3 Pond System a surface impoundment, subject
28 to RCRA regulations for TSD units.
29
30 Revision 3 of the Form 3 (see Appendix B) for the 216-B-3 Pond System was submitted in
31 1990 with the 216-8-3 Pond System Closure/Postclosure Plan (DOE-RL 1990a). The reasons for
32 Revision 3 were twofold. First, new information was obtained that allowed for the development of a
33 detailed chemical discharge history for the years 1983 to 1987. The last known reportable chemical
34 discharge occurred in April 1987. Second, the chemical discharges were evaluated at the point of
35 discharge into the environment. The chemical discharge history, which this Form 3 was based on,
36 was from the PUREX Plant. Other facilities that discharged to the 216-B-3-3 Ditch and
37 216-B-3 Main Pond either did not have the potential to discharge dangerous waste or a record search
38 [documented in the B Plant AAMS Report (DOE-RL 1993c)] did not reveal documentation of
39 dangerous waste discharges. A summary of the potential chemical discharges to the waste
40 management units is provided in Chapter 3.0.
41
42 The Form 3 consisting of the five 200-BP-11 RCRA TSD waste management units has been
43 divided to separate the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds from the 216-B-3 Main
44 Pond and 216-B-3-3 Ditch. These two Form 3's are provided in Appendix B. The division was
45 made to allow for clean closure of the expansion ponds while allowing integration of closure activities
46 for the 216-B-3 Main Pond and 216-B-3-3 Ditch with RCRA corrective action for the 200-BP-11
47 Operable Unit. Clean closure of the expansion ponds is being initiated to meet the Tri-Party
48 Agreement Milestone M-17-10, "Cease all liquid discharges to hazardous land disposal units unless
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1 such units have been clean closed in accordance with RCRA" (Ecology et al. 1992). The date
2 associated with this milestone is June 1995.

5 2.2.2 Liquid Effluent Retention Facility, Effluent Treatment Facility,
6 and Purgewater Storage Tanks
7
8 The LERF, ETF, and Purgewater Storage Tanks are not under investigation as part of the
9 200-BP-11 Operable Unit because each operates under individual Form 3's in the Hanford Site Part A
10 Permit and thus will be closed as separate entities within the 200-BP-11 Operable Unit. Short
11 descriptions of the LERF, ETF, and Purgewater Storage Tanks are presented in their respective
12 Form 3's provided in Appendix B.
13
14 The LERF is classified as a surface impoundment and is permitted in accordance with
15 WAC 173-303-805, "Interim Status Permits." The Part B Permit Application is documented as
16 DOE/RL-90-43, Liquid Effluent Retention Facility Dangerous Waste Permit Application (DOE-RL
17 1991c), and provides a complete description of the facility.

^ 18
19 Construction began on the LERF in May 1990 and was completed in 1992. It was
20 constructed under interim status expansion. The LERF is a retention basin consisting of four identical
21 cells with primary and secondary composite liners, a leachate collection and removal system between
22 the liners, and a floating cover. Each retention basin cell has a design capacity of 24,600 m3
23 (6,500,000 gal) with a total capacity of 98,400 m' (26,000,000 gal). Currently, it is planned to use
24 only three basins; the fourth basin will serve as a contingency basin.
25
26 The ETF is classified as a treatment facility and is permitted in accordance with
27 WAC 173-303-805, "Interim Status Permits." The Part B Permit Application, DOE/RL-92-03,
28 Hanford Facility Dangerous Waste Permit Application, 200 Area Effluent Disposal Facility
29 (DOE-RL 1993d), provides a complete description of the unit.
30
31 Construction began on the ETF in March 1993, and the facility is expected to come online in
32 October 1994. The facility will treat and store process condensate from the 242-A Evaporator via the
33_____ LERF_,and_possibly_other HanfordFacilitywastethat falls within the envelope of acceptable waste at
34 the ETF. The treatment process includes filtration, pH adjustment, ultraviolet oxidation, hydrogen
35 peroxide decomposition, degasification, reverse osmosis, ion exchange, effluent quality verification in
36 tanks, evaporation, concentration, and thin film drying.
37
38 The Purgewater Storage Tanks are classified as a storage and treatment facility and is
39 permitted in accordance with WAC 173-303-805, "Interim Status Permits." The Part A Permit
40 Application, DOE/RL-88-21, 600 Area Purgewater Storage and Treatment Facility (DOE-RL 1990b),
41 provides a brief description of the facility. There is not a Part B permit application for the facility
42 because it is operating under interim status.
43
44 The facility is composed of two 3,790-m' (1,000,000-gal) aboveground storage tanks,
45 although it is permitted for six tanks. The purgewater units are used for interim storage and
46 treatment of purgewater generated from the groundwater monitoring wells located throughout the
47 Hanford Site. The purgewater from a groundwater monitoring well is transported by tank truck and
48 pumped directly into the purgewater tanks. No external piping is associated with the facility.
49 Treatment of the purgewater in the two 3,790-m' tanks is by solar evaporation.
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2.3 PIPELINES

The pipelines within the 200-BP-11 Operable Unit are depicted in Figure 3-1 and Plate 1.
The pipelines of concern for the operable unit P.FI are the PUREX Cooling Water Line and the
216-B-3-2 Pipeline. All other pipelines are active and will be addressed during decommissioning of
their respective facilities. These active pipelines include the 1.2-m (48-in.) corrugated metal pipe
running to the 216-E-28 Contingency Pond; the 91-cm (36-in.) high-density polyethylene pipe running
to the 216-B-3A Expansion Pond; the 76-cm (30-in.) high-density polyethylene pipe running to the
216-B-3B and 216-B-3C Expansion Ponds; and the pipeline feeding the Treated Effluent Disposal
Facility (TEDF).

2.3.1 PUREX Cooling Water Line

The PUREX Cooling Water Line runs along the western edge of the 200-BP- 11 Operable
Unit. The segment of line to be assessed under the operable unit investigation is the inactive 1-m
(42-in.) corrugated metal pipe running north of 216-E-28 Contingency Pond pipeline. This portion of
the line was capped during the decommissioning of the 216-A-25 Pond (Gable Mountain Pond). The
remainder of the pipe running south towards the PUREX Plant is 91-cm (36-in.) corrugated metal
nine and is active, This pipeline is expected to remain active for an unspecified duration.

2.3.2 216-B-3-2 Pipeline

The 216-B-3-2 Pipeline originates at B Plant and enters the west side of the 200-BP-11
Operable Unit. As shown on Plate 1, the pipeline separates into two lines about 400 m(1,310 ft)
inside the 200 East Area perimeter fence. The northernmost pipe is a 60-cm (24-in.) vitrified clay
pipe, is currently active, and will remain active for an unspecified duration. The southernmost pipe is
a 53-cm (21-in.) vitrified clay pipe that discharged to the headwall of the 216-B-3-3 Ditch until the
summer of 1994. This portion of the pipe will be capped as part of the interim stabilization activities
for the 216-B-3-3 Ditch (see Section 2.6).

2.4 STRUCTURES AND FIXTURES

Structures and fixtures associated with the RFI for the 200-BP-11 Operable Unit are described
in detail in the 216-B-3 Pond System Closure/Postclosure Plan (DOE-RL 1990a). The
decommissioned structures and fixtures include the 216-B-351, 216-B-352, 216-B-353, and 216-B-354
overflow structures (spillways); the flume and flowmeter in the 216-B-3-3 Ditch; and the headwall of
the 216-B-3-3 Ditch. The disposition of the structures and fixtures will be deferred until the field
investigation report andCMS report are rmmnirtP and will be provided in the CMP of this document
(Volume 4). The headwall, flume, and flowmeter will be relocated during 216-B-3-3 Ditch interim
stabilization activities (see Section 2.5).

The 216-B-351 spillway, in the dike between the 216-B-3 Main Pond and
216-B-3A Expansion Pond, was modified in 1983 to accommodate anticipated flow rates. The
60-cm- (24-in.) diameter culvert was replaced by a 91-cm- (36-in.) diameter, 12-gauge,
spiral-corrugated, galvanized steel pipe. The fiberglass flume liner was removed, the concrete
support walls were recast to widen the water flow area, and the flowmeter was removed.
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1 A steel-reinforced concrete overflow control structure was constructed at the inlet to the pipe. The
2 following structures were installed on the overflow control structure:
3
4 • Manually operated 3-m by 91-cm (42- by 36-in.) downward opening slide gate
5 • Trash guard constructed of 5-cm (2-in.) woven, diamond-mesh, galvanized wire
6 • Staff gauge to measure water surface elevation
7 • Metal grating over the surface to allow personnel access.
8
9 The 216-B-353 spillway was designed and constructed to replace the open ditch between the
10 216-B-3A and 216-B-3B Expansion Ponds. Shortly afterwards, the 216-B-352 spillway was
11 constructed in the dike between the 216-B-3 Main Pond and 216-B-3A Expansion Pond. This
12 spillway was constructed to handle the increased water flow resulting from the decommissioning of
13 216-A-25 Gable Mountain Pond. Both new spillways were constructed to the same design: two
14 76-cm- (30-in.) diameter corrugated metal pipes through the existing dikes, a steel-reinforced concrete

^ 15 overflow control structure, and a stilling basin. The following structures were installed on the
16 overflow control structure:
17

18 • Control weir and manually operated, downward-opening slide gate for each 76-cm-
ti 19 (30-in.) diameter pipe

^.._ 20 •
n 21 • Trash guard constructed of 5-cm (2-in.) diamond-mesh, 9-gauge, galvanized wire

22 supported by a 5-cm- (2-in.) diameter pipe
23
24 • Staff gauge to measure water surface elevation
25
26 • Continuous 15-cm (6-in.) rubber dumbbell-type water stop
27
28 • Metal grating over the surface to allow personnel access.
29
30 Stilling basins were constructed at the spillway outfalls in the bottom of the ponds to control
31 erosion. The basins were lined with erosion-control fabric and filled with riprap. The riprap
32 extended beyond the basins and was placed over the pipes on the lower dike slopes.
33
34 The 216-B-354 spillway is similar in design to the 216-B-352 and -353 spillways and was
35 constructed to convey water from the 216-B-3A Expansion Pond to the 216-B-3C Expansion Pond.
36 The spillway consists of two 76-cm- (30-in.) diameter corrugated-metal pipes, a steel-reinforced
37 concrete overflow control structure, and a stilling basin, and was designed for a maximum flow
38 capacity of 75,708 L/min (20,000 gal/min). The two 76-cm- (30-in.) diameter pipes were installed
39 by excavating a ditch approximately 290 m (950 ft) in length from the 216-B-3A Expansion Pond to
40 the 216-B-3C Expansion Pond. A 10-cm- (4-in.) thick cushion of sand was placed under the pipe,
41 and backfill was placed over the pipe to the existing grade.
42
43
44 2.5 PIEZOMETERS
45
46 In 1984, 22 piezometers were installed in a total of 10 boreholes in the earthen dikes
47 impounding the 216-B-3 Main Pond and 216-B-3A Expansion Pond. The piezometer coordinates and
48 depths are provided Table 2-1 of the 216-B-3 Pond System Closure/Postclosure Plan (DOE-RL
49 1990a), and construction detail is provided in Figure 2-21 of that document. The piezometers were
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1 installed in response to the dike failure that occurred between the 216-B-3A and 216-B-3B Expansion
2 Ponds. By design, the 3- to 6-m- ( 10- to 20-ft) thick earthen dikes permitted a certain amount of
3 saturated flow through and beneath the fill material from which they are constructed. The function of
4 the piezometers was to monitor this saturated flow. Water level measurements were made at least
5 once a month with an electric water level tape, but have not been taken since decommissioning of the
6 ponds in February 1994.
7
8 The piezometers are no longer needed and will be abandoned as part of the interim
9 stabilization activities (Section 2.6). The final disposition of the piezometers will be deferred until the
10 CMS report is complete for the operable unit and will be provided in the CMP of this document
11 (Volume 4).
12
13
14 2.6 INTERIM STABILIZATION ACTIVITIES AT THE 216-B-3 MAIN POND AND
15 216-B-3-3 DITCH
16
17 Interim stabilization (backfilling) activities were performed in 1994 for the 216-B-3 Main
18 Pond and the 216-B-3-3 Ditch in consideration of their decommissioning. The major objective of
19 interim stabilization is to fill the pond and ditch with clean soil to prevent the spread of potential
20 radioactive contamination as the main pond sediment became exposed because the water has been
21 rerouted to the 216-B-3B and 216-B-3C Expansion Ponds. The procedure for these activities is
22 documented as DWP-R-026-00022, Decommissioning and Interim Stabilization of the 216-B-3 Pond
23 System (WHC 1993a). The interim stabilization activities included radiation surveys, geodetic
24 surveys, backfilling of the 216-B-3 Main Pond and ditch, removal of the flowmeter from the ditch,
25 burial of the ditch headwall, abandonment of the piezometers, and excavation of five holes in the
26 eastern portion of the pond to aid in percolation. After completion of the interim stabilization
27 activities, a document will be provided that will summarize actual activities that occurred. This
28 report will include the results of the surveys and the locations of the holes excavated in the main
29 pond.
30
31
32 2.7 PHYSICAL SETTING
33
34 This section briefly describes the meteorology, geology, and hydrogeology of the 200-BP-11
35 Operable Unit and contains site-specific information not included in the B Plant AAMS Report
36 (DOE-RL 1993c). Detailed descriptions of the physiography, surface hydrology, and environmental
37 and human resources of the 200-BP- 11 Operable Unit are discussed in Sections 3.1, 3.3, 3.6, and 3.7
38 of the B Plant AAMS Report. The meteorology, geology, and hydrogeology of the 200-BP-11
39 Operable Unit are discussed in Sections 3.2, 3.4, and 3.5 of that same document.
40
41 The Hanford Site has a semiarid climate with annual average precipitation of 16 cm (6.3 in.).
42 Average annual temperature maximum and minimum are 18.4 °C (65.2 °F) and 5.3 °C (41.5 °F),
43 respectively. Prevailing winds are from the northwest and west-northwest as shown in Figure 2-2.
44
45 The 200-BP-i l Operable Unit is underlain by a sequence of sedimentary deposits of late
46 Tertiary and Quaternary age. Figures 2-3 and 2-4 represent conceptual stratigraphy beneath the
47 northwestern and southeastern portions of the operable unit, respectively.
48
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1 Thickness of the sedimentary section varies from roughly 90 m(300 ft) thick in the
2 southeastern part of the operable unit to approximately 60 m(200 ft) in the northern portion. Vadose
3 zone thickness varies from approximately 60 m(200 ft) in the northwest corner of the operable unit,
4 to 30 m ( 100 ft) in the southeast. The most prominent aquitard/semi-confining layer is the lower mud
5 sequence of the Ringold Formation. The lower mud acts as a perching horizon locally and as a semi-
6 confining layer in the extreme southeast part of the operable unit.
7
8 The uppermost aquifer occurs mostly within the Hanford formation in the northern half of the
9 operable unit and within Unit A gravels of the Ringold Formation in the south.
10
11 Figures 2-5 through 2-10 are isopach and structure maps of the Ringold and Hanford
12 sediments, as well as the surface of the underlying Elephant Mountain Member basalt, within and
13 near the 200-BP-11 Operable Unit. As shown by Figures 2-6 through 2-9, the Ringold Formation is
14 discontinuous over the northern portions of the operable unit. The Ringold lower mud sequence thins
15 northward and is absent in the vicinity of the main pond. The surfaces of contact between the
16 Elephant Mountain Member basalt and the Ringold Unit A, and contacts between all the succeeding
17 units above, generally dip to the south within the operable unit.
18
19 Stratigraphic columns representing stratigraphy near specific waste management units are
20 shown in Figures 2-11 through 2-17. These columns are derived from one or two representative
21 wells in the immediate vicinity of the waste management unit as shown in Figure 2-18 and Plate 1.
22 Although most groundwater monitoring wells in the operable unit have been logged for gross gamma,
23 only one well (699-40-40B) was logged for specific radionuclides with the spectral gamma method.
24 No manmade radionuclides were detected in this well.
25
26 Wells used to construct cross sections and stratigraphic columns are shown in Figure 2-18.
27 Most of the wells used in construction of these diagrams are RCRA groundwater monitoring wells of
28 recent construction. Geologic data from these wells are more reliable than data from logs of older
29 wells. Geologic cross sections representative of areas hosting waste management units are shown in
30 Figures 2-19 through 2-23. Recent investigations for the 200 Areas TEDF (Davis et al. 1993) have
31 enhanced understanding of the subsurface in the southeast portion of the operable unit. Cross sections
32 extending between the TEDF and the 216-B-3 Pond System are shown in Figures 2-19 and 2-20. The
33 cross section most representative of the area under investigation for the operable unit is shown in
34 Figure 2-23.
35
36
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Figure 2-2. Hanford Site Wind Roses, 1979 Through 1982.
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Figure 2-3. Conceptual Stratigraphic Column for the 200-BP-I1 Operable Unit (northwest portion).
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Figure 2-4. Conceptual Stratigraphic Column for the 200-BP-11 Operable Unit (southeast portion).
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Figure 2-11. Representative Stratigraphy Immediately North
of the Liquid Effluent Retention Facility.
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Figure 2-12. Representative Stratigraphy Between the 216-B-3 Main Pond
and the 216-E-28 Contingency Pond.
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Figure 2-13. Representative Stratigraphy for the 216-B-3-1, 216-B-3-2, and 216-B-3-3 Ditches

near the 216-13-3 Main Pond.
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Figure 2-14. Composite Representative Stratigraphy for the 216-B-3 Main Pond (southern part).
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Figure 2-15. Composite Representative Stratigraphy Between the 216-B-3A
and 216-B-3B Expansion Ponds.

Wells 699-43-41F/G

Elevation
Depth (msl) Geologic Unit Lithology

0 167

A R fJ Sandy Gravel^ 4'ry

1160 Gravelly Sand

10

p o
150 i;,

CO E Lower Gravel

y to 20 = 2 Sequence
t

p 7
U)Y

140

30

0

1-30 Lower Mud

40
Sequence

d
v `o

120 co E

50 U. Unit A

110 !

?60

100

Elevation
Depth (msq

0 T 548

50 500

4! p ^ v
^ Sandy Gravel

vbt y

100 450 cm

^•.._.. ..... .'.rl
_M '

^,•'.i-
•^

iia Brown
Muddy N7 Calcareoua
Sand -

m
d

Depth to Water LL

^ q p Sandy (6193)
G l 150 400rave

xAwVx
•

_
...-.^ Mud Gray

/Sll ty Sandy Gravel

o " . Sandy Slit

200 350

Depth to Water: 135 it ( 6/93, 699-43-41G) H010002.5

Screened
Interval (699-43-41G)

F2-15



DOE/RL-93-74, Draft A

Figure 2-16. Composite Representative Stratigraphy Between the 216-B-3B
and 216-B-3C Expansion Ponds.
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Figure 2-17. Representative Stratigraphy near the South End of the 216-B-3C Expansion Pond.
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Table 2-1. Physical Characteristics of Waste Management Units, 200-BP-11 Operable Unit.

Waste
Management Depth Plan dimensions Comments

Unit

216-B-3 Main 0.6 m(2 ft) to 14 hectares Adjoined at the western end by a
Pond 6 m(20 ft) (35 acres) 1.7-hectare (4-acre) backfilled

"Overflow Pond." Bentonite added
in 1964. Decommissioned and
backfilled in 1994.

216-B-3A Approx. 1 in 4 hectares Decommissioned (not backfilled) in
Expansion Pond (3.3 ft) (10 acres) 1994.

216-B-3B Approx. 1 in 4 hectares Empty since 1984, but still active.
Expansion Pond (3.3 ft) (10 acres)

216-B-3C 2.0 m(6.6 ft) 17 hectares Contains eight parallel trenches in
Expansion Pond to 3.0 m(10 ft) (41 acres) bottom to increase infiltration

capacity. Currently in use.

216-E-28 1.2 m(4 ft) 12 hectares Three ponds, built for emergency
Contingency (30 acres) use in 1986--never used but remains
Pond active.

216-B-3-1 1.8 m(6 ft) 975 m(3,200 ft) Decommissioned and backfilled in
Ditch long 1964.

216-8-3-2 1.2 m(4 ft) 1,128 m(3,700 ft) Decommissioned and backfilled in
Ditch to 2.4 m(8 ft) long 1970.

216-B-3-3 1.8 m(6 ft) 1,128 m(3,700 ft) Decommissioned and backfilled in
Ditch long 1994.
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3.0 INITIAL EVALUATION

4 This chapter briefly describes the process information, known and suspected contamination,
5 potential impacts to human health and the environment, potential CMRs, and the preliminary
6 corrective measure objectives and alternatives for the 200-BP- 11 Operable Unit. Section 3. 1
7 summarizes the current effluent discharges to the operable unit as discussed in Chapter 3.0 of the
8 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1993b). Section 3.2 summarizes the types of
9 contamination data available for the operable unit and what they indicate of the distribution and
10 character of the contamination. These data include a summary of Section 4.1 (Known and Suspected
11 Contamination) in the B Plant Source Aggregate Area Management Study Report (DOE-RL 1993c)
12 and PUREX Plant Source Aggregate Area Management Study Report (DOE-RL 1993f), and a
13 summary of Phase 1, 2, and 3 sampling results in the 216-B-3 Expansion Ponds Closure Plan.
14 Section 3.3 discusses the conceptual model and potential concerns to human health and the
15 environment as developed in Section 4.2 and Chapter 5.0 of the B Plant Aggregate Area Management

i-m 16 Study (AAMS) Report (DOE-RL 1993c). Physical conceptual models for individual waste
' 17 management units are provided in Chapter 4.0 of this work/closure plan. Section 3.4 is a summary

18 of the CMRs from Chapter 6.0 of the B Plant AAMS Report, and Section 3.5 discusses the possible
C^ 19 IRMs presented in Chapter 7.0 of the B Plant AAMS Report.

20
21

22 3.1 PROCESS INFORMATION
23
24 Currently, the 216-B-3C Expansion Pond is the only waste management unit in the 200-BP-11
25 Operable Unit that receives effluents. These nondangerous discharges are the cooling water from
26 B Plant (221 Building), 242-A Evaporator, 241-A Aging Waste Ventilation System Complex, and
27 244-AR Vault. In addition, the operable unit receives discharges from the B Plant and PUREX Plant
28 chemical sewers, 283-E Water Treatment Facility, and the 284-E Powerhouse. In the past, the
29 operable unit received waste water from PUREX Plant cooling water, 244-CR Vault, 242-B
30 Evaporator, 244-BXR Vault, and 241-BY Tank Farm. The operable unit has also received waste
31 water from several miscellaneous sources, such as construction activities. Other waste streams may
32 be discharged to the operable unit in the future. Figure 3-1 depicts the current flow routes to the
33 operable unit. Table 3-1 provides a summary of potential contaminants of concern resulting from
34 these discharges to the operable unit. Table 3-2 provides the final list of analytes for the operable
35 unit. A complete description of the above discharge streams is provided in Chapter 3.0 of the
36 216-8-3 Expansion Ponds Closure Plan (DOE-RL 1993b).
37
38
39 3.2 KNOWN AND SUSPECTED CONTAMINATION
40
41 This section summarizes the known and suspected contamination data for the 200-BP-11
42 Operable Unit. A thorough search was performed to assess the known and suspected contamination
43 from each of the process streams discussed in Section 3.1 and is documented in the B Plant and
44 PUREX Plant Source AAMS Reports (Tables 4-22 and 4-32, respectively; DOE-RL 1993c, 19931)
45 and the 216-B-3 Expansion Ponds Closure Plan (Section 4 Tables) (DOE-RL 1993b). Additionally,
46 the Form 3 for the 216-B-3 Main Pond (Appendix B) was reviewed to ensure that the contaminants
47 listed on the form were considered in the evaluation of potential contaminants of concern. All
48 contaminants identified in this search are listed in Table 3-1. It should be noted that Table 3-1
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1 includes all candidate contaminants of potential concern to the entire B Plant Aggregate Area and is
2 therefore considered a conservative Iist with respect to the 200-BP-11 Operable Unit.

4 Three major sampling events have taken place in the 200-BP-11 Operable Unit in support of

5 the 216-B-3 Pond System Closure/Postclosure Plan (DOE-RL 1990a). In August and
6 September 1989, Phase 1(WHC 1991b) sediment/surface soil samples were taken from the main
7 pond (excluding the overflow pond); the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds; and
8 the 216-B-3-3 Ditch. In 1992, Phase 2 surface/sediment soil samples were taken to provide

9 confirmation of Phase 1 data in the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds: In 1989

10 and 1990, Phase 3 sampling explored the extent of contamination in the vadose zone beneath the
11 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. These three phases of sampling effectively
12 characterized dangerous waste in the surface and subsurface (vadose zone) soils in the 216-B-3A,
13 216-B-3B, and 216-B-3C Expansion Ponds. The laboratory results from these three sampling phases
14 are provided in the 216-B-3 Expansion Ponds Closure Plan, Appendices C, D, and E (DOE-RL
15 1993b). The results from the Phase 1, 2, and 3 sampling events are summarized in the following

„^.
; j^ 16 sections.

17
18

e_-^--.
r.! 19 3.2.1 Phase 1 Data Summary

20
21 Phase I surface soil characterization (WHC 1991b) data provide a complete set of dangerous
22 waste constituent information and a limited amount of radionuclide information for the 216-B-3 Main
23 Pond (excluding the overflow pond); the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds; and
24 the 216-B-3-3 Ditch. Although Phase 1 data have not been validated (and are not expected to be),
25 they are considered a reliable source for the determination of known and suspect contamination. The
26 sampling locations and the complete set of Phase 1 sampling analytes, analyses, and analytical results
27 are provided in the Phase I Characterization of the 216-B-3 Pond System, WHC-SD-EN-AP-042
28 (WHC 1991b). Below is a summary of the Phase 1 analytical results.
29
30 3.2.1.1 Metals. The metals analyzed for Phase 1 soil sampling were aluminum, `antimony, 'arsenic,
31 'barium, 'beryllium, boron, `cadmium, calcium, 'chromium, 'cobalt, 'copper, iron, 'lead, lithium,
32 magnesium, manganese, 'mercury, molybdenum, 'nickel, potassium, 'selenium, silicon, 'silver,
33 sodium, strontium, 'thallium, 'tin, titanium, 'vanadium, 'zinc, and zirconium.
34
35 Asterisked (') metals are on the EPA groundwater monitoring list for TSD facilities, 40 CFR
36 264 (EPA 1989c, Appendix IX).
37
38 The nonasterisked metals are common to most soils and are easily combined with other soil
39 components. Additionally, these metals are usually found in concentrations less toxic than other
40 metals. For these reasons, these metals have been omitted in the Groundwater Monitoring List,
41 40 CFR 264 (EPA 1989c, Appendix IX). These elements are naturally occurring in rock-forming
42 minerals that eventually weather to become components of the soil. All the concentrations of the
43 nonasterisked metals were found to be within normal soil concentration ranges and pose little threat
44 for human, animal, or plant health.
45
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

From the list of metals from the groundwater monitoring list, only cadmium, lead, and
mercury were found in concentrations exceeding the threshold value. The threshold value is defined
as the upper concentration for common ranges in soils, the background level in the 216-E-28
Contingency Pond (sampled during Phase 1), or the contract detection limit for the specific analyte.

Cadmium was found in concentrations exceeding the threshold value (8.23 µg/g) in the
216-B-3 Main Pond, 216-B-3A Expansion Pond, and the 216-B-3-3 Ditch. Twenty-one of the thirty
samples taken from the 216-B-3 Main Pond were above the threshold value. One of eight samples
taken from the 216-B-3A Expansion Pond was above the threshold value. Three of the fifteen
samples taken from the 216-B-3-3 Ditch were above the threshold value.

Lead was found in concentrations exceeding the threshold value only in the 216-B-3 Main
Pond. Twenty-one of the thirty samples taken from the pond were above the threshold value.

Mercury was found in concentrations exceeding the threshold value in the 216-B-3 Main Pond
and the 216-B-3-3 Ditch. Twenty-two of the thirty samples taken from the 216-B-3 Main Pond were
above the threshold value. Three of the fifteen samples taken from the 216-B-3-3 Ditch were above
the threshold value (WHC 1991c).

3.2.1.2 Ions. The ions analyzed for Phase 1 soil sampling were ammonium, bromide, chloride,
cyanide, fluoride, nitrate, nitrite, phosphate, sulfate, and sulfide.

Ammonium compounds were among those known to have been disposed to the 200-BP-11
Operable Unit. However, because of their solubility, it is doubtful that these contributed to any
elevated levels in present-day sediments at the operable unit. The maximum concentration of
ammonium found in Phase 1 samples was 16.2 µg/g. This concentration does not appear abnormally
high for sediment.

All bromide results were below the 1.0 µg/g Contract-Required Detection Limit (CRDL).
Chloride was the second most frequently detected anion behind sulfate. It does not appear that
chloride is of environmental significance. The highest levels were actually found in samples from the
dry, unused 216-E-28 Contingency Pond.

All cyanide measurements were below their respective CRDL (0.5 µg/g soil, 10 µg/L water).

Virtually all fluoride data were below the CRDL (1.0 µg/g soil). One sample from the
216-B-3-3 Ditch had a concentration of 1.3 µg/g. Fluoride is not at hazardous levels in the near-
surface soils and sediments at B Pond.

No analyses showed concentrations of nitrate or nitrite greater than the threshold value.

All phosphate data were below the CRDL of 2.0 µg/g soil, and no observed concentrations
were greater than the threshold values at the site. Phosphate should no longer be an analyte of
concern in the near-surface soils and sediments of B Pond.

The highest sulfate concentration of 208.8 µg/g was located in B Pond. However, this value
is less than half the average background value of sulfate (445.3 µg/g) found in the unused
216-E-28 Contingency Pond.
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For sulfide, only two samples were above the CRDL (10 µg/g). One sample from the
216-B-3A Expansion Pond was reported at 25.7 µg/g, and one sample from the 216-B-3C Expansion
Pond was reported at 10.9 µg/g. All water samples analyzed for sulfide were reported below the
CRDL (1 µg/mL). The data are not extensive, but do not indicate dangerous concentrations of
sulfide. It is a naturally occurring compound in pond sediments and would be consistent with
observed concentrations of sulfate in excess of that observed from the sagebrush sites.

8 3.2.1.3 Organics. The organics analyzed for Phase 1 soil sampling were chlorinated herbicides,
9 chloropesticides, phosphorous pesticides, polychlorinated biphenyls (PCBs), semivolatile organics, and

10 volatile organics.

11
12 Chlorinated herbicides analyzed included 2,4-D, 2,3,5-T, and 2,4,5-TP (Silvex). All
13 composite samples were tested for these herbicides. None of the herbicides were present in any of
14 the samples. The CRDLs were 1.0 µg/g for each analyte in soil samples and 2.0 µg/L in water.

15 Phase I data do not contradict that the site is clean with respect to the aforementioned herbicides, but
16 the analytical evidence is not conclusive. The volume of water passing through the system and the
17 fact that chlorinated herbicides were not disposed to the site lend little support to the presence of these
18 herbicides in the pond sediments.

19
20 Chloropesticides analyzed include endrin, methoxychlor, toxaphene, alpha benzene
21 hexachloride (BHC), beta BHC, gamma BHC, delta BHC, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT,
22 heptachlor, heptachlorepoxide, kepone, dieldrin, aldrin, chlorodane, endosulfan alpha, endosulfan
23 beta, endosulfan sulfate, and chlorobenzilate. Phase 1 data support the initial perception that the
24 chloropesticides are not a serious constituent of concern in the soil and sediments of the B Pond
25 System.
26
27 Phosphorous pesticides analyzed include tetraethylpyrophosphate, carbophenothion, disulfoton,
28 dimethoate, methylparathion, parthion, and phorate. The soil CRDL was 1.0 µg/g for all except
29 dimethoate, which was 2.0 µg/g. Water CRDLs were 2.0 µg/g for all compounds. No compound
30 was reported at or above its respective CRDL. Phase I sampling analyses confirmed that the above
31 phosphorus pesticides are not constituents of concern in the sediments of the B Pond System.
32
33 Polychlorinated biphenyls tested for included Arochlors (a trademark of the Monsanto
34 Chemical Company) 1016, 1221, 1232, 1242, 1248, 1254, and 1260. The minimum CRDL for soil
35 is 1.0 µg/g, and the minimum for water is 1.0 µg/L. All sample analyses were reported as less than
36 their respective detection limits.
37
38 Of the 164 semivolatile organics analyzed, Bis(2-ethylhexyl)phthalate, a common laboratory
39 contaminant (a plasticizer), was the only compound identified for either soil, sediment, or water
40 analyses. It was identified in three samples at 2.4 µg/g, 3.5 µg/g, and 6.7 µg/g. All three results are
41 considered qualified nondetects due to associated blank contamination at 8.0 µg/g. There is no
42 indication that any of the long list of semivolatiles analyzed should be constituents of concern in the
43 near-surface sediments of the B Pond System.
44
45 Of the 67 volatile organics analyzed, those found were generally insignificant. Acetone was
46 present in more samples than any other organic compound. With the exception of one sample, all
47 other compounds found were below the practical quantitation limit guidelines of EPA (EPA 1986).
48
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3.2.1.4 Radionuclides. The radionuclide analytes for Phase 1 sampling were gross alpha, gross
beta, strontium-90, gamma activities (sodium-22, potassium-40, cobalt-60, zirconium-95/niobium-95,
ruthenium-106, cesium-134, cesitun-137, and cerium- 144/praseodymium- 144).

5 The data on gross alpha, gross beta, strontium-90 concentration, and gamma show very low
6 values. The highest observed gross beta measurement of 718 pCi/g was from a 216-B-3C Expansion
7 Pond sample. However, this number is of relatively little value because it does not provide specific
8 radionuclide information. The highest gamma activities in soil (in picocuries per gram) were
9 strontium-90 (4.03); sodium-22 (0.21); potassium-40 (19.7); cobalt-57 (0.33); cobalt-60 (2.84);

10 zirconium-95 (0.05); zirconium/niobium-95 (0.47); niobium-95 (0.15); ruthenium-106 (nondetect);
11 cesium-134 (0.31); cesium-137 (290.00); cerium-144 (2.25); cerium/praseodymium-144 (10.50); lead-
12 212 (0.92); and lead-214 (0.75).
13
14

15 3.2.2 Phase 2 Data Summary
16
17 Phase 2 surface/soil soil sampling was performed to provide confirmation of Phase 1 sampling
18 data in the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. Confirmation was necessary
19 because the Phase 1 analyses were not validated. The complete list of Phase 2 sampling analytes and
20 analytical methods are provided in Review of Phase 2 Characterization of the 216-B-3A, -3B, and -3C
21 Expansion Ponds, WHC-SD-EN-AP-137 (WHC 1993b). Phase 2 characterization results effectively
22 validated Phase 1 sampling analytical results. A brief summary of Phase 2 analytical results follows.
23
24 3.2.2.1 Metals/Inorganics. Only copper, lead, zinc, antimony, and cadmium were found in
25 concentration exceeding the Hanford Site soil background threshold (DOE-RL 1992). Except for
26 lead, these analytes were then compared to the local area background determined during the Phase 1
27 study, common concentrations found in soils, and to Model Toxics Control Act (MTCA) Method B
28 cleanup levels. Lead was compared to the more stringent Method A cleanup level. It was concluded
29 that none of these analytes are present in concentrations of concern.
30
31 3.2.2.2 Ions. No ions were analyzed in Phase 2 samples.
32
33 3.2.2.3 Organics. No volatile organic compounds were detected in any of the water samples. The
34 only compounds of significance found in soil samples were toluene, methylene chloride, and acetone.
35 These three compounds are considered to be common laboratory contaminants and, with the exception
36 of two toluene results, were found only in very low concentrations. When compared to the MTCA
37 cleanup levels, WAC-173-340 (3), all reported values for the three compounds are significantly below
38 cleanup levels.
39
40 No semivolatile organic compounds were detected in any of the soil samples. All semivolatile
41 organic compounds found in the water samples were at very low levels.
42
43 No pesticides or PCBs were detected in any samples.
44
45 3.2.2.4 Radionuclides. Radionuclide analyses were performed on several samples but have not been
46 summarized to date. It is anticipated that the analyses will be summarized and included with the Field
47 Investigation Report (Volume 2) of this document.
48
49
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3.2.3 Phase 3 Data Stunmary

3 The objective of Phase 3 characterization sampling was to collect data to evaluate potential
4 dangerous waste contamination in the vadose zone beneath the 216-B-3A, 216-B-3B, and 216-B-3C

5 Expansion Ponds. The complete list of Phase 3 sampling analytes and analyses is provided in the

6 Vadose Zone Investigation of the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds,
7 WHC-SD-EN-AP-104 (WHC 1992b). A brief summary of Phase 3 analytical results follows.

9 3.2.3.1 Inorganics (Metals and Ions). The Phase 3 list of inorganic analytes are identical to those
10 of Phase 1 excluding lithium, strontium, tin, titanium, zirconium, bromide, nitrite, and phosphate.
11 Metal analytes detected were compared to the Hanford Site Background, local background levels
12 (from Phase 1 sampling), and health-based standards. Of the analyses that showed levels above

13 detection limits, none are considered to indicate contamination relative to local background levels.
14

15 Beryiliutft--results-were-teported-at tevels That exceeded the MTCA Iviethod B cleanup
16 standards but below the Hanford Site Background threshold value. Based on the regional beryllium
17 background concentration and the limited number of sample data, there is insubstantial evidence to
18 conclude that the Expansion Ponds contain regulated levels of beryllium.
19
20 3.2.3.2 Organics. The organic analytes detected were dismissed as contaminants in the vadose zone
21 because of their low concentrations and status as common laboratory contaminants.
22
23
24 3.2.4 Sumtnary of Known Unplanned Release Data
25
26 Six known unplanned releases may have affected the 200-BP-11 Operable Unit and are
27 described in Section 2.1.5. The pertinent contamination data resulting from these releases are
28 summarized below. Note that some of the releases occurred outside the operable unit but are
29 mentioned because they may have contributed contamination to the operable unit.
30
31 Unplanned Release UPR-200-E-32 released approximately 5,000,000 L of water contaminated
32 with about 30 Ci of cerium-144 and 0.05 Ci of strontium-90 to the 216-B-2-1 Ditch (200-BP-8
33 Operable Unit). This release is likely to have affected the 216-B-3-1 Ditch and the 216-B-3 Main
34 Pond, but the extent of contamination that reached these units is not known.
35
36 Unplanned Release UPR-200-E-34 released approximately 2,500 Ci of mixed fission products
37 to the 216-B-3-1 Ditch and 216-B-3 Main Pond (and overflow pond). This release was a major
38 source of radioactive contamination to the ditch and resulted in its ultimate deactivation.
39
40 Unplanned Release UPR-200-E-51 released approximately 51 kg of cadmium nitrate to the
41 216-B-3-3 Ditch and main pond (and overflow pond).
42
43 Unplanned Release UPR-200-E-138 released approximately 1,000 Ci of strontium-90 to the
44 216-B-2-2 Ditch (200-BP-8 Operable Unit). This release is likely to have contributed contamination
45 to the 216-B-3-2 Ditch and main pond (and overflow pond). The 216-B-2-2 and 216-B-3-2 Ditches
46 were closed as a result of this release.
47
48
49
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1 3.2.5 WHC Operational Environmental Monitoring
2
3 Wastewater from chemical processing plants and other facilities is sampled by the WHC
4 Operational Environmental Monitoring Program (OEMP) at the point of discharge to ensure
5 compliance with WHC internal standards and applicable DOE standards. As an additional operational
6 check, the WHC OEMP also collects surface water, vegetation, and sediment samples from the active
7 ditches and ponds, which included the ditches and ponds from the 200-BP-11 Operable Unit. The
8 majority of the data collected for 200-BP-I1 is summarized in the B Plant AAMS Report (DOE-RL
9 1993c). Currently, the 216-B-3C Expansion Pond is the only active waste management unit in
10 200-BP-11 beine sampled under the WHC OEMP.
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

The surface water samples collected from the OEMP were composited and analyzed monthly
for gross alpha, gross beta, gamma-emitting radionuclides, and strontium-90. Additionally, the
surface water was analyzed for pH, nitrate, and tritium. Samples of aquatic vegetation were collected
from the ponds and ditches yearly to determine root uptake of radionuclides from potentially
contaminated sediments. Along with vegetation samples, sediment samples were collected to measure
the accumulation of radionuclides. The sediment samples consist of a composite of five plugs, each
900 cm2 by 2.5 cm deep. The vegetation and sediment samples were analyzed for gamma-emitting
radionuclides, strontium-90, plutonium-239, and uranium.

The results from the WHC OEMP analyses confirm that radionuclides have been disposed to
the operable unit. However, the analyses do not provide information regarding the extent of
contamination in the soils and therefore will not be considered further in the RFI/CMS for the
200-BP-11 Operable Unit.

3.3 POTENTIAL IMPACTS TO HUMAN HEALTH AND THE ENVIRONMENT

This section summarizes the information needed to support a qualitative and quantitative
evaluation of the human health and environmental hazards as provided in Section 4.2 of the B Plant
AAMS Report (DOE-RL 1993c). The AAMS report assessment includes a discussion of release
mechanisms and potential transport pathways; develops a conceptual model of human exposure based
on these pathways; and presents the physical, radiological, and toxicological characteristics of the
known or suspected contaminants. The AAMS report assessment of environmental risks was severely
constrained by the relative lack of data regarding potentially exposed biotic populations and exposure
pathways. The most important data for this work/closure plan are the conceptual model and potential
contaminants of concern to the operable unit.

3.3.1 Conceptual Model

Contaminants were intentionally and unintentionally released to the environment in the
200-BP-11 Operable Unit. The release mechanisms and transport pathways are discussed in
Sections 4.2.1 and 4.2.2 of the B Plant AAMS Report (DOE-RL 1993c).

Figure 3-2 presents a graphical summary of the physical characteristics and mechanisms at the
Hanford Site that could potentially affect the generation, transport, and impact of contamination in the
200-BP-l I Operable Unit on humans and biota (conceptual model).
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1 There are four exposure routes by which humans (offsite and onsite) and other biota (plants

2 and animals) can be exposed to contaminants released in the operable unit.

4 • Inhalation of airborne volatiles or fugitive dust with adsorbed contamination

6 • Ingestion of fugitive dust, surface soils, biota ( either directly or through the food

7 chain), or groundwater

8
9 • Direct contact with the waste materials (such as those exhumed by burrowing

10 animals), contaminated surface soils, sediment, or plants

11
12 • Direct radiation from waste materials, surface soils and sediment, or fugitive dust.

13
14 The conceptual model is discussed in more detail in Sections 4.2.3 and 5.2 of the B Plant
15 AAMS Report (DOE-RL 1993c).

16
17
18 3.3.2 Potential Contaminants of Concern

19
20 Candidate potential contaminants of concern for the 200-BP-11 Operable Unit are identified in
21 Table 3-1. This list is a compilation of contaminants listed in the B Plant AAMS Report (DOE-RL
22 1993c). Note that this list also includes all the contaminants identified in the 216-B-3 Pond System
23 Closure/Postclosure Plan (DOE-RL 1990a). Additionally, as a conservative measure, candidate
24 potential contaminants of concern listed in the PUREX Plant AAMS Report (DOE-RL 1993f) that
25 were not listed in the B Plant AAMS Report were added to Table 3-1. The chemicals and
26 radionuclides listed in Table 3-1 were selected based on their known usage in process streams,
27 presence in waste, disposal in waste management units, historical association, or detection in
28 environmental media at the B Plant Aggregate Area. Thus, for the 200-BP-I I Operable Unit, the list
29 of candidate contaminants is considered a conservative list because most of these contaminants would
30 not have been disposed to the operable unit in any appreciable quantity.
31
32 As discussed in the B Plant AAMS Report (DOE-RL 1993c, p. 4-62), the list of candidate
33 contaminants was shortened by removing short-lived radionuclides, chemicals with no known
34 carcinogenic or toxic effects, and progeny radionuclides that will not build to more than 1% of the
35 parent activity within 50 years. However, during the DQO process discussed in Section 4.2.1,
36 Ecology expressed uncertainty regarding discharges to the facility and requested that the candidate
37 contaminants be compared to the Discarded Chemical Products List in WAC 173-303-9903 (Ecology
38 1989) and the Groundwater Monitoring List (Appendix IX) of 40 CFR 264 (EPA 1989c). At the
39 request of Ecology, candidate contaminants found in both Table 3-1 and the Discarded Chemical
40 Products List and/or the Groundwater Monitoring List were included as potential contaminants of
41 concern for the 200-BP-11 Operable Unit. The contaminants reinstated as a potential concern are
42 potassium, selenium, acetic acid (acetate), formaldehyde, naphthalene, and 1,1,2-trichloroethane.
43
44 The final list of potential contaminants of concern for the 200-BP-11 Operable Unit is
45 provided in Table 3-2 under the "Recommended by AAMS Report" column. Thorium-228 has been
46 added to Table 3-2 because it is the parent of the lead-212 isotope and is easily analyzed. Tin-126
47 has also been added because it is the parent of the antimony-126 and -126m isotopes. The
48 radionuclide list in the "Recommended by AAMS Report" column in Table 3-2 was shortened based
49 on decay chains, their correlation to other radionuclides, and/or known concentrations in Hanford Site

3-8
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processing streams. These decay chains and correlations are provided in the footnotes of Table 3-2.
The shortened list of potential contaminants of concern is listed in the "Selected for 200-BP-11"
column in Table 3-2.

4
5 The majority of the potential contaminants of concern selected by this work/closure plan will
6 be analyzed directly. However, many radionuclides will be excluded from analyses because their
7 concentrations can be assessed from other short-lived parent or daughter concentrations. These
8 radionuclides are listed in the "Indirect Analysis" column of Table 3-2. The final target analyte list
9 presented in Table 5-7 is derived from the "Direct Analysis" column of Table 3-2. -
10
11
12 3.4 CORRECTIVE MEASURE REQUIREMENTS

13
14 The Superfund Amendments and Reauthorization Act of 1986 amended CERCLA by requiring
15 that all applicable or relevant and appropriate requirements (ARARs) be employed during
16 implementation of a hazardous waste management cleanup. This work/closure plan will follow the
17 same strategy with the CMRs.
18
19 The CMRs focus on federal and state statutes, regulations, criteria, and guidelines. Also
20 included in the evaluation were DOE orders that carry out authority granted to the DOE by the
21 Atomic Energy Act. The DOE orders are considered potential "to-be-considered" (TBC) criteria.
22 The TBC criteria are other federal and state criteria, advisories, and regulatory guidance that are not
23 promulgated regulations, but are to be considered in evaluating alternatives. The B Plant AAMS
24 Report (DOE-RL 1993c) evaluates contaminant-, location-, and action-specific CMRs.
25
26 Contaminant-specific CMRs are usually health- or risk-based numerical values or
27 methodologies that, when applied to unit-specific conditions, result in the establishment of numerical
28 contaminant values that are generally recognized by the regulatory agencies as reasonable to protect
29 human health and the environment. In the case of the 200-BP-11 Operable Unit, contaminant-specific
30 CMRs address chemical constituents and/or radionuclides. The potential contaminant-specific CMRs
31 that were evaluated for the 200-BP-11 Operable Unit are discussed in Section 6.2 of the B Plant
32 AAMS Report (DOE-RL 1993c).
33
34 The potential location-specific CMRs that were evaluated for the 200-BP-11 Operable Unit are
35 discussed in Section 6.3 of the B Plant AAMS Report (DOE-RL 1993c). The potential action-specific
36 CMRs that were evaluated are discussed in Section 6.4 of the B Plant AAMS Report (DOE-RL
37 1993c).
38
39 A full assessment of CMRs will be performed in Volume 3 of this document after the field
40 investigation has been completed and evaluated.
41
42
43 3.5 PRELIMINARY CORRECTIVE MEASURE OBJECTIVES AND ALTERNATIVES
44
45 The preliminary corrective measure (remedial action) technologies are described in
46 Chapter 7.0 of the B Plant AAMS Report (DOE-RL 1993c). In the AAMS report preliminary RAOs,
47 general response actions, remedial technologies, and potential corrective measure alternatives were
48 identified based on contaminants of concern, potential routes of exposure, and potential CMRs. The
49 overall objective of Chapter 7.0 was to identify viable and innovative remedial action alternatives for
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1 each medium of concern. Chapter 5.0 of this work/closure plan also discusses corrective measures
2 development, screening, and analysis. These corrective measure alternatives are general and cover a
3 broad range of actions. The preliminary remedial action alternatives will be used to focus the range
4 of alternatives evaluated in unit-specific CMSs. The preliminary alternatives were also developed to
5 help identify additional unit-specific information that would be needed to complete an alternative
6 development and evaluation. This additional information will be gathered through site field
7 investigations or treatability studies.
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Figure 3-1. Current Flow Routes from Facilities Discharging to the 200-BP-11 Operable Unit
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Figure 3-2. Conceptual Model Flowchart of the 200-BP-11 Operable Unit
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Table 3-1. Candidate Potential Contaminants of Concern for the
200-BP-11 Operable Unit. (sheet 1 of 3)

RADIONUCLIDES Cesium- 134
Cesium- 135

Gross Alpha Cesium- 137
Gross Beta Cobalt-57"

Cobalt-58^
TRANSURANICS Cobalt-60

Europium-152
Americium-241 Europium- 154
Americium-242 Europium- 155
Americium-242m Francium-221
Americium-243 Francium-223"
Curium-242' Gadolinium-152
Curium-244 Iodine-129
Curium-245 Iron-59'
Neptunium-237 Lanthanum-140"
Neptunium-238^ Lead-209
Neptunium-239v Lead-210
Plutonium-238 Lead-211
Plutonium-239/240 Lead-212v
Plutonium-241 Lead-214
Plutonium-242 Manganese-54"

Nickel-59
URANIUM Nickel-63

Niobium-93m
Uranium-233 Niobium-95v
Uranium-234 Niobium-95m"
Uranium-235 Palladium-107
Uranium-236 Polonium-2I0
Uranium-238 Polonium-211a'

Polonium-212"
FISSION PRODUCTS Polonium-213

Polonium-214
Actinium-225 Polonium-215
Actinium-227 Polonium-216^
Actinium-228a' Polonium-218
Antimony-126" Potassium-40
Antimony-126m'' Praeseodymium- 144"
Astitine-217 Praeseodymium-144ma'
Barium-135m^ Promethium-147
Barium-137m Protactinium-231
Barium-140'' Protactinium-233"
Beryllium-7 Protactinium-234v
Bismuth-210 Protactinium-234m
Bismuth-211 Radium
Bismuth-212" Radium-223
Bismuth-213 Radium-224"
Bismuth-214 Radium-225
Carbon- 14 Radium-226
Cerium-141°' Radium-228
Cerium-144" Radon-219

T3-1.1

Radon-220^

Radon-222

Rhodium-103v

Rhodium-103mv
Rhodium-106"

Ruthenium- 103
Ruthenium- 106
Samarium-147

Samarium-151

Selenium-79

Silver-110^

Silver-110m^

Sodium-22

Strontium-85''

Strontium-89y

Strontium-90

Technetium-99

Tellurium- 129
Thallium-207

Thallium-208°'

Thallium-209
Thorium-227

Thorium-228

Thorium-229

Thorium-230

Thorium-231

Thorium-232

Thorium-233"
Thorium-234
Tin-113

Tin-126v
Tritium

Yttrium-90

Yttrium-91"

Zinc-65"

Zirconium-93

Zirconium-95^

INORGANIC CHEMICALS

Acetic acid
Alkaline liquids
Aluminum

Aluminum nitrate (mono basic)
Aluminum nitrate nonahydrate
Ammonia (anhydrous)
Ammonium carbonate
Ammonium fluoride
Ammonium hydroxide
Ammonium ion
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Table 3-1 Candidate Potential Contaminants of Concern for the
200-BP-11 Operable Unit. (sheet 2 of 3)

INORGANIC CHEMICALS

(cont. )

Ammonium nitrate
Ammonium oxalate
Ammonium silicofluoride
Ammonium sulfate
Ammonium oxalate
Ammonium silicofluoride

Ammonium sulfate

Ammonium sulfite
Antifreeze
(Ethylene Glycol)

Arsenic

Barium
" Barium nitrate
E

Beryllium
Bismuth

±--, Bismuth nitrate
Bismuth phosphate
Boric acid
Boron

Cadmium

Cadmium nitrate

Calcium

Calcium carbonate

Calcium chloride
Carbon dioxide
Carbonate

Ceric fluoride
Ceric iodate

Ceric nitrate

Ceric sulfate

Cerium

Cesium carbonate
Cesium chloride
Chloride

Chromium
Chromium nitrate
Chromous sulfate
Copper
Cyanide
Dow Anti-Foam B

Fluoride
Hydrobromic acid

Hydrochloric acid

Hydrofluoric acid

Hydrogen

Hydrogen fluoride
Hydrogen peroxide

Hydroiodic acid

Hydroxide

Hydroxyacetic acid

Hydroxylamine hydrochloride
Hyflo-Super-Cel

(contains silica)
Iron

Lanthanum fluoride

Lanthanum hydroxide

Lanthanum nitrate

Lanthanum-neodynium nitrate
Lead

Lead nitrate

Lithium

Magnesium

Magnesium carbonate

Magnesium nitrate

Manganese
Mercuric nitrate

Mercury
Misc. toxic process chemicals
Nickel
Nickel nitrate
Niobium

Nitrate

Nitric acid

Nitrite

Normal paraffin hydrocarbon
Oxalic acid
Periodic acid
Phosphate

Phosphoric acid
Phosphorous pentoxide
Phosphotungetic acid
Plutonium fluoride
Plutonium nitrate
Plutonium peroxide
Potassium

Potassium carbonate
Potassium ferrocyanide
Potassium fluoride
Potassium hydroxide

Potassium oxalate
Potassium permanganate
Plutonium-lanthanum fluoride
Plutonium-lanthanum oxide
Rubidium

Selenium

Silica

Silicon

Silicon trioxide
Silver
Silver nitrate
Sodium

Sodium aluminate
Sodium bismuthate

Sodium bisulfate
Sodium bromate
Sodium carbonate
Sodium citrate
Sodium dichromate

Sodium ferrocyanide

Sodium fluoride
Sodium gluconate
Sodium hydroxide
Sodium nitrate
Sodium nitrite

Sodium persulfate

Sodium phosphate

Sodium sulfate
Sodium thiosulfate
Strontium

Strontium carbonate
Strontium fluoride
Strontium sulfate
Sulfamic acid
Sulfate
Sulfuric acid
Tartaric acid
Thorium

Tin

Titanium
Tungsten

Uranium

Uranium oxide

Uranyl nitrate hexahydrate
Vanadium

Various acids
Yttrium

Zeolon
Zinc

Duolite ARC-359 (IX Resin)
(sulfonated phenolic)

Ferric cyanide
Ferric nitrate
Ferrous sulfamate

Ferrous sulfate

T3-1.2
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Table 3-1. Candidate Potential Contaminants of Concern for the
200-BP-11 Operable Unit. (sheet 3 of 3)

cont.

Zirconium

Zirconium oxide

Zirconyl nitrate

ORGANIC CHEMICALS

1-Butanol

2-Butanone
Acetone

Bismuth phosphate

Butanoic acid
Butyl alcohol
Butylated hydroxy toluene
Carbon tetrachloride
Cesium phosphotungetic salts
Chloroform

Chloroplatinic acid
Citric acid
Decane
Di-2-ethyl hexyl phosphoric
acid

Dibutyl butyl phosphonate
Dibutyl phosphate
Dichloromethane
Diesel fuel
Dowex 21 K/Amberlite
XE-270 (IX Resin)

Ethanol

Ethyl ether
Flammable solvents
Formaldehyde (solution)
Glycolate

Grease
Halogenated hydrocarbons
Hydrazine
Hydroxy acetic acid-Trisodium

hydroxy ethylene-Diamine

triacetic acid

Hydroxylamine nitrate
Ionac A-580/Pemutit SK
(IX Resin)

Isopropyl alcohol

Kerosene

Methyl ethyl ketone

Methylene chloride
Misc. toxic process chemicals
Molybdate-citrate reagent
Monobutyl phosphate
Normal paraffin hydrocarbon

Oxalate

Paraffin hydrocarbons

PCBS

Propanol

Shell E-2342 (Napthalene and
paraffin)

Sodium acetate

Soltrol-170 (C1OH=2 to
CI6I-I,; purified kerosene)

Sugar (sucrose)
Tartaric acid
Tetrasodium ethylene diamine

tetra-acetate (EDTA)

Thenoyltrifluoroacetone
Toluene

Tri-n-dodecylamine

Tributyl phosphate

Trichloroethane

Trichloromethane

Trisodium hydroxyethyl

ethylene-diamine triacetate
(HEDTA)

Waste paint and thinners
Zeolite AW-500 (IX Resin)

Source: Plant an ant eports, a es 4 - an 4-32, respectively 1993 c,
1993t).

The radionuclide has a half-life of < I year and, if it is a daughter product, the parent has a half-life of
< 1 year, or the buildup of the short-lived daughter would result in an activity of < 1% of the parent
radionuclide's initial activity.
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Table 3-2. Selection Process for 200-BP-11 Contaminants of Concern. (sheet 1 of 6)

Recommended by AAMS Report
Selected for
200-BP-11

Direct Analysis Indirect Analysis

Gross Alpha X X

Gross Beta X X

THORIUM/URANIUM

Th-227 X NOTE 1

Th-228 (see Note 5) X

Th-229 X NOTE 2

Th-230 X X

Th-231 X NOTE 1

Th-232 X X

Th-234 X NOTE 3

U-233 X NOTE 6 NOTE 2

U-234 X NOTE 6 NOTE 4

U-235 X NOTE 6 NOTE 1

U-236 X NOTE 6 NOTE 5

U-238 X NOTE 8

TRANSURANICS

Np-237 X X

Np-239 X NOTE 7

Pu-238 X X

Pu-239/240 X X

Pu-241 X X

Pu-242 X NOTE 8

Am-241 X X

Am-242 X NOTE 8

Am-242m X NOTE 8

Am-243 X NOTE 7

Cm-242 X NOTE 8

Cm-244 X X

Cm-245 X NOTE 9
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Table 3-2. Selection Process for 200-BP-11 Contaminants of Concern. (sheet 2 of 6)

Recommended by AAMS Report
Selected for
200-BP-I 1

Direct Analysis Indirect Analysis

ACTIVATION PRODUCTS

H-3 (Water Only) X X

C-14 X NOTE 10

Na-22 X NOTE 11

K-40 X NOTE 12

Ni-59 X NOTE 13

Ni-63 X NOTE 13

Co-60 X X

FISSION PRODUCTS

Se-79 X NOTE 10

Sr-90 X NOTE 14

Y-90 X NOTE 14

Zr-93 X NOTE 10

Nb-93m X NOTE 10

Tc-99 X X

Ru-106 X NOTE 11

Pd-107 X NOTE 10

Sn-126 (see NOTE 10) NOTE 10

Sb-126 X NOTE 15

Sb-126m X NOTE 15

1-129 X NOTE 10

Cs-134 X NOTE 11

Cs-135 X NOTE 10

Cs-137 X NOTE 16

Ba-137m X NOTE 16

Pm-143 X NOTE I t

Sm-147 X NOTE 10

Sm-151 X NOTE 17

Eu-152 X X

Eu-154 X X
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Table 3-2. Selection Process for 200-BP-11 Contaminants of Concern. (sheet 3 of 6)

Recommended by AAMS Report
Selected for

200-BP-11
Direct Analysis Indirect Analysis

Eu-155 X X

Gd-152 X NOTE 12

DAUGHTERPRODUCTS

TI-207 X NOTE I

Pb-209 X NOTE 2

Pb-210 X NOTE 4

Pb-211 X NOTE I

Pb-212 X NOTE 5

Pb-214 X NOTE 4

Bi-210 X NOTE 4

Bi-211 X NOTE 1

Bi-213 X NOTE 2

Bi-214 X NOTE 4

Po-210 X NOTE 4

Po-213 X NOTE 2

Po-214 X NOTE 4

Po-215 X NOTE 1

Po-218 X NOTE 4

At-217 X NOTE 2

Rn-219 X NOTE 1

Rn-222 X NOTE 4

Fr-221 X NOTE 2

Ra-223 X NOTE 1

Ra-225 X NOTE 2

Ra-226 X NOTE 4

Ra-228 X NOTE 5

Ac-225 X NOTE 2

Ac-227 X NOTE 1

Pa-231 X NOTE 1

Pa-234m X NOTE 3
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Table 3-2. Selection Process for 200-BP-11 Contaminants of Concern. (sheet 4 of 6)

Recommended by AAMS Report
Selected for
gpp BP I1

Direct Analysis Indirect Analysis

HEAVY METALS

Arsenic X X

Barium X X

Beryllium X X

Bismuth NOTE 18

Cadmium X X

Chromium X X

Copper X X

Iron X X

Lead X X

Manganese X X

Mercury X X

Nickel X X

Potassium NOTE 19 X

Selenium NOTE 19 X

Silver X X

Tin X X

Uranium NOTE 6 X

Vanadium X X

Zinc X X

OTHER INORGANICS

Acetic acid NOTE 19

Ammonia X X

Boron X X

Cyanide X X

Fluoride X X

Nitrate/Nitrite X X

Sulfuric Acid X X

VOLATILE ORGANICS

Acetone x X

1-Butanol (Butyl alcohol) X X
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Table 3-2. Selection Process for 200-BP-11 Contaminants of Concern. (sheet 5 of 6)

Recommended by AAMS Report
Selected for
200-BP-lI

Direct Analysis Indirect Analysis

VOLATILE ORGANICS (cont.)

2-Butanone (MEK, methyl ethyl ketone) X X

Carbon tetrachloride X X

Chloroform X X

Ethyl ether X X

Methylene chloride X X

Toluene X X

1, 1, 1 -Trichloroethane X x

1,1,2-Trichloroethane NOTE 19 X

SEMIVOLATILE ORGANICS

13ydrazine - - - X NOTE 20

Formaldehyde NOTE 19

Kerosene X X

Napthalene NOTE 19 X

PCBs X X

Tributyl phosphate X X

NOTES:

1. Uranium-235, thorium-231, protactinium-231, actinium-227, thorium-227, radium-223, radon-219,
polonium-215, lead-211, bismuth-211, and thallium-207 are decay products of the plutonium-239.
Uranium-235 plus daughter's activities will never be greater than 3.5E-5 times the base activity of
plutonium-239.

2. Protactinium-233, uranium-233, thorium-229, radium-225, actinium-225, francium-221, astitine-217,
bismuth-213, thallium-209, polonium-213, and lead-209 are decay products of neptunium-237.
Protactinium-233 plus daughter activities will never be greater than 8.2E-I times the base activity of
neptunium-237.

3. Thorium-234 and protactinium-234m are decay products of uranium-238. Thorium-234 plus daughter's
activities will never be greater than LOEI times the base activity of uranium-238. Additionally, the half-
life of protactinium-234m is only 1.2 minutes.

4. Uranium-234, thorium-230, radium-226, radon-222, polonium-218, lead-214, astitine-218, bismuth-214,
polonium-214, thallium-210, lead-210, bismuth-210, thallium-206, and polonium-210 are the decay
products of plutonium-238. Uranium-234 plus daughter's activities will never be greater than 3.8E-0 times
the base activity of plutonium-238.
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Table 3-2. Selection Process for 200-BP-I1 Contaminants of Concern. (sheet 6 of 6)

5. Uranium-236, thorium-232, radium-228, actinium-228, thorium-228, radium-224, radon-220,

polonium-216. astitine-216, lead-212, bismuth-212, thallium-208, and polonium-212 are decay products of
curium-244 and plutonium-240 decay chain. Uranium-236 activity will never be greater than 2.OE-3 times
plutonium-240 base activity. Thorium-232 plus daughter's activities will never be greater than 2.5E-4

times the base activity of uranium-236. Thorium-228 is added to the list of potential contaminants of
concern because it is a parent to lead-212 and is readily analyzed.

6. Initially, total chemical uranium will be analyzed. If total uranium exceeds 10 µg/mg, the individual

isotopes will be analyzed. Uranium-238 is the primary 99+% isotope in natural uranium and still
represents 98 + % of the isotope in Hanford reactor fuels. The 10 µg/mg value for total uranium will yield
the 3.8 pCi/g Industrial value for uranium-238 as shown in Appendix C.

7. Americium-243 decays to neptunium-239, which decays to plutonium-239. Plutonium-239 will be
analyzed.

8. Plutonium-238, uranium-238, americium-242, plutonium-242, and curium-242 are decay products of
americium-242m. Plutonium-238 will be analyzed. Uranium-238 will be analyzed if total uranium is
found in a concentration greater than or equal to 10 µg/mg.

9. Curium-245 decays to plutonium-241, which will be analyzed.

10. Carbon-14, cesium-135, iodine-129, niobium-93m, palladium-107, samarium-147, selenium-79, tin-126,
and zirconium-93 will each have an activity of less than S.OE-5 times cesium-137 or strontium-90 in a
normal fission product mixture. Tin-126 is added to the potential contaminants of concern because it is the
parent of antimony-126 and -126m.

11. Sodium-22, cesium-134, ruthenium-106, and promethium-143 each have a half-life of less than 3 years,
thus no parent is present to "feed" continuing ingrowth.

12. Potassium-40 and gadolinium-152 are natural occurring radioactive elements with minimal production in
fission reactors.

13. Nickel-59 and -63. Nickel-59 activity is less than 5.OE-6 times cesium-137 or strontium-90 activity in
Hanford reprocessing streams. Nickel-63 activity is less than 5.OE-4 times cesium-137 or. strontium-90
activity in Hanford reprocessing streams.

14. Yttrium-90 is a daughter product of strontium-90 and is the isotope actually measured in the strontium-90
analysis.

15. Antimony-126 and -126m are daughter products of tin-126. Additionally, Sm-126m has a half-life of only
19 minutes.

16. Barium-137m is a daughter product of cesium-137.

17. There are currently no routine commercial analytical methods for detecting samarium-151.

18. Bismuth is not a contaminant of concern and is added only as an indicator per the request of the EPA.

19. Potassium, selenium, acetic acid, 1,1,2-trichlorethane, formaldehyde, and naphthalene are included because
they are listed in both Table 3-1. "Candidate Contaminants of Concern for 200-BP-11 Operable Unit," and
Table 173-303-9903 WAC, "Discarded Chemical Products List" (Ecology 1989) and/or 40 CFR 264,
Appendix IX, "Groundwater Monitoring List" (EPA 1989c).

20. Hydrazine will not be analyzed due to its rapid degradation to nonhazardous constituents.
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4.0 WORK PLAN APPROACH AND RATIONALE

4 The overall approach to the 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure
5 Plan investigation is based on the process set forth in the Hanford Past-Practice Strategy (DOE-RL
6 1991b) and recommendations made in the B Plant Source Aggregate Area Management Study Report
7 (DOE-RL 1993c). The Hanford Past-Practice Strategy identifies the need to accelerate the cleanup
8 process by favoring interim cleanup activities for high-priority contaminated zones. While the
9 200-BP-11 Operable Unit is not a high-priority contaminated zone based on concentrations identified
10 to date, it does retain a high prioritization for investigation to address the active RCRA TSDs
11 scheduled for closure under the Tri-Party Agreement. The B Plant Aggregate Area Management
12 Study (AAMS) Report (DOE-RL 1993c) initiated the implementation of the Hanford Past-Practice
13 Strategy (DOE-RL 1991b) by identifying the 200-BP-11 Operable Unit for additional characterization
14 under an LFI, as identified in Chapter 1.0. Also described in Chapter 1.0 is the integration of the
15 past-practice work plan with the RCRA TSD unit closure/postclosure plan. As a result, the near-term
16 strategy for the 200-BP-11 Operable Unit is to conduct a field investigation, QRA, and a CMS. The
17 QRA and CMS will lead to decisions on corrective measures for both the RCRA TSD and RCRA
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

past-practice units. The strategy for conducting the field investigation will be to conduct
characterization of potential contaminants where existing data are considered insufficient to make
decisions for determining the need for a corrective measure.

This chapter develops the rationale used to design the field program for the 200-BP-11
Operable Unit field investigation and to support characterization of the RCRA TSD unit that may
undergo closure/postclosure (i.e., the 216-B-3 Main Pond and 216-B-3-3 Ditch). Another RCRA
TSD unit consisting of the 216-B-3A, 216-B-3B, and 216-B-3C Expansions Ponds is being clean
closed under the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1993b), and therefore this chapter
will address only radionuclide contamination for these units. Because the operable unit contains both
RCRA past-practice and RCRA TSD waste management units, different approaches to the
investigation are required for the different types of units. Data are needed to refine the existing
conceptual model and to conduct a QRA for past-practice units to support corrective measure
determinations, as applicable, following the Hanford past-practice strategy decision-making process.
Data will be evaluated following completion of the proposed investigation program to determine
whether additional data are necessary to determine contaminant nature and extent and whether it is
appropriate to pursue RCRA TSD unit clean closure.

Section 4.1 of this work/closure plan describes the data uses defined by the Hanford past-
practice strategy, data needs described in Chapter 8.0 of the B Plant AAMS Report (DOE-RL 1993c),
and data required to support closure of RCRA TSD units. Section 4.2 discusses the rationale for
selecting specific field investigation activities to fill data gaps.

4.1 FIELD INVESTIGATION DATA USES AND DATA NEEDS

The field investigation will address past-practice issues for the operable unit while, at the
same time, establish data that support addressing issues under an RFI for the RCRA TSD units. The
field investigation, as defined in the Hanford Past-Practice Strategy (DOE-RL 1991b), addresses two
primary data uses: refinement of the operable unit conceptual model and support of the performance
of a QRA. The QRA will address past-practice units and radionuclide contaminants for all of the
operable unit. While a QRA normally is not performed for TSD units, it will also include these units
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1 for the 200-BP-11 Operable Unit to maintain a consistent approach. The evaluation of contaminant
2 distributions in the QRA will support determinations to identify potential corrective measures or other
3 appropriate paths. The primary areas for refinement of the conceptual model are indicated in
4 Chapter 8.0 of the B Plant AAMS Report (DOE-RL 1993c). The data needs for refinement of the
5 conceptual model can be expressed in the following categories:

7 • Hydrostratigraphy
8 • Vadose zone properties
9 • Source contributions -
10 • Nature and extent of contamination.
11
12 The QRA relies on the development of the conceptual model to conduct a preliminary human
13 health risk assessment following the guidelines presented in the Hanford Site Baseline Risk
14 Assessment Methodology (HSBRAM; DOE-RL 1993e) (see Section 5.1.7). Primarily, the QRA
15 requires identification and definition of contamination in soil to help identify whether contaminated
16 areas may be recommended for corrective measure designation. Ecological risks will be evaluated
17 through an ecological characterization plan separate from this work plan that will address the
18 200 Areas as a whole. RCRA requires that the contaminant concentrations meet the MTCA
19 Method B (WAC 173-340) residential soil cleanup standards in order to achieve clean closure of the
20 TSD unit.
21
22 The data uses for the field investigation (refinement of the conceptual model and completion
23 of a QRA) and corresponding general data needs for the 200-BP-11 Operable Unit are shown in
24 Figure 4-1, along with specific data needs for each general category. Figure 4-1 also indicates the
25 activities planned to address these needs, which are discussed in Section 4.2. All of these data needs
26 are considered essential to fill field investigation data gaps previously identified in the B Plant AAMS
27 Report (DOE-RL 1993c). The most important need for the corrective measures decision process is to
28 further define the nature and extent of contamination. This need is followed in importance by the
29 need to further define vadose zone properties. Further definition of hydrostratigraphy and source
30 contributions are important gaps to fill, but are not the main drivers of field activities proposed in this
31 work plan.
32
33 The B Plant AAMS Report developed specific data needs for the data uses in source operable
34 units, as presented in Section 8.2.2 of the B Plant AAMS Report (DOE-RL 1993c). During the
35 AAMS report process, the available data were compiled and reviewed to determine usefulness and to
36 identify data gaps. These data gaps are derived from information presented in Chapters 2.0, 3.0,
37 and 4.0 of the B Plant AAMS Report and are described in detail in Chapter 8.0 of the B Plant AAMS
38 Report. General data needs identified in the B Plant AAMS Report fall into the categories shown in
39 Figure 4-1. The general data needs are divided into two or more specific data needs that describe
40 individual parameters or groups of parameters to be obtained in this field program. Figure 4-1
41 identifies the relationship between the data uses and data needs and illustrates the field activities
42 required to obtain specific parameters necessary to fill those needs.
43
44 The relationship between data uses and general and specific data needs described herein and
45 outlined in Figure 4-1 forms the basis for planning field and other activities to collect required data
46 from the field investigation, as presented in Section 4.2. The data collection program is developed
47 using a DQO process consistent with EPA guidance (EPA 1987) and with DQOs discussed in the
48 B Plant AAMS Report (DOE-RL 1993c). The most recent EPA guidance (EPA 1993) was utilized
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1 during several DQO meetings among DOE-RL, Ecology, and EPA. Agreements reached are
2 discussed in Section 4.2.1.

4 4.2 FIELD INVESTIGATION DATA COLLECTION PROGRAM
5
6 This section presents the approach and rationale used in selecting the types of field
7 investigation data collection programs for the 200-BP-11 Operable Unit and 216-B-3 Main Pond
8 Work/Closure Plan. The field programs and other data collection activities are derived from
9 Chapter 8.0 of the B Plant AAMS Report (DOE-RL 1993c) using the DQO process discussed in
10 Section 4.2.1. As discussed in Section 4.1, data needs for the work plan were identified as the
11 primary information necessary to further develop and refine the operable unit conceptual model and to
12 complete a QRA.
13
14 To address general data needs, Chapter 8.0 of the B Plant AAMS Report (DOE-RL 1993c)
15 presents a data collection strategy that is applicable to the 200-BP-11 Source Operable Unit. The
16 general investigation strategies presented in the B Plant AAMS Report include contaminant nature and
17 extent investigation, source release investigation, and geologic investigation. This section builds on
18 these strategies by providing the rationale and specific DQOs for the data collection program
19 presented in Chapter 5.0. As part of the overall work plan rationale, the data collection program also
20 focuses on providing information needed to address current data gaps associated with the conceptual
21 model. In this way, the data collection program is designed to address work plan data needs by
22 resolving data gap issues using the current understanding of existing physical conditions and
23 contaminant distribution.
24
25 Section 4.2.1 summarizes the rationale for developing specific DQOs for the field and other
26 data collection activities. Sections 4.2.2 through 4.2.4 describe the rationale associated with the DQO
27 process for each of the data collection activities.
28
29
30 4.2.1 General. Rationale for Developing Data Quality Objectives
31
32 The DQO process is used as a planning tool to develop a data collection strategy that is
33 compatible with intended operable unit data needs and uses. The DQO process helps ensure that the
34 right type and quality of data are collected to fulfill informational requirements for refining the
35 conceptual model, completing the QRA, and ultimately for determining the status of the contaminants
36 identified in the operable unit in accordance with the Hanford Past-Practice Strategy (DOE-RL
37 1991b) path alternatives, or in accordance to RCRA closure requirements for TSD units
38 (WAC 173-303-610). Within this context, DQOs represent qualitative and quantitative statements and
39 criteria used to develop the strategy for data collection and to determine the specific data parameters
40 to be measured or collected. The DQO process was used to optimize the number and location of
41 samples, measurements, chemical analyses, etc. necessary to satisfy the operable unit data needs, and
42 to obtain these data at an acceptable level of uncertainty. The DQO process also helps to make data
43 collection activities more efficient and more cost effective.
44
45 The DQO process for the 200-BP-11 Operable Unit and 216-B-3 Main Pond Wark/Closure
46 Plan involved meetings held during the period of November 1993 to March 1994 among
47 representatives of the DOE, Ecology, and EPA. The DQO process resulted in an agreement letter
48 among the parties that identified specific data collection activities (Appendix C). The outcome of this
49 process is the specific activities identified in Sections 4.2.2 through 4.2.4 that are agreed to in
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1 common but subject to further review. In general, it was determined that data needs for the current
2 evaluation will address RCRA past-practice related issues while broadening the characterization of the
3 operable unit in support of resolving RCRA TSD related issues. The scope of the proposed field
4 activities is designed to assess whether potential contaminants occur within the operable unit at
5 maximum concentrations greater than MTCA Method C Soil Cleanup Levels for chemical
6 contaminants (WAC 173-340-745) or radionuclide activities greater than HSBRAM industrial
7 guidelines (DOE-RL 1993e). The proposed sampling scheme is a biased approach that targets
8 locations with the highest potential for contaminant accumulations based upon the conceptual model,
9 thereby identifying maximum concentrations through implementation of a limited field program.

10
11 Additional investigations may be conducted to refine the distribution of contaminants, as
12 necessary. For example, if contaminant concentrations are observed to be between residential MTCA
13 Method B and industrial MTCA Method C cleanup levels and/or radionuclides above HSBRAM
14 levels, further sampling may be required to determine with statistical confidence whether contaminants
15 exceed Method C industrial cleanup or HSBRAM industrial cleanup standards. In addition, RCRA
16 unit clean closure may be pursued if chemical contaminants are below residential cleanup levels.
17 Clean closure may be assessed through a statistical analysis of contaminants using existing data along
18 with data from proposed activities herein. The statistical analysis may identify data gaps that should
19 be filled in order to pursue RCRA unit clean closure.
20
21 Criteria used to define DQOs for each of the field activities listed in Figure 4-1 are detailed in
22 Tables 4-1 through 4-4. Each table lists the investigation objectives for addressing operable unit data
2J needs. Based on these objectives, the prioritized use of the information obtained is described in terms
24 of site characterization issues related to refinement of the conceptual model and completion of a QRA
25 based on the refined model. Parameters to be obtained are listed in Tables 4-1 through 4-4, along
26 with appropriate DQO guidelines for implementing the testing method or gathering the data.
27 Implementation guidelines for many of the field activities are expected to rely heavily on existing
28 Environmental Investigations Instructions (EIIs) (WHC 1988b), which discuss in detail common
29 testing methods and procedures used at the Hanford Site. Implementation guidelines for some field
30 activities presented in the DQO tables also include reference to follow-on description of work
31 documents that are planned to provide supplementary detail to the work plan field investigation once
32 specific decisions have been made regarding drilling methods and other procedures.
33
34 Tables 4-1 through 4-4 also describe or reference the required parameter measurement limits
35 and quality criteria. The DQO tables list critical values or samples for data parameters to identify in
36 general terms the geographic areas, stratigraphic horizons, or other requirements where data are
37 needed to address data needs or other specific data gaps in the conceptual model. Critical samples or
38 other parameters for some field activities such as chemical analyses are prioritized with regard to the
39--- ----- :mportance of L"ei:-ata.- Constraints-that-may-3imit the-data collection activity also are identified in
40 Tables 4-1 through 4-4.
41
42 4.2.1.1 Investigation Activities and Analyses. This section summarizes the rationale for general
43 field investigation activities and analyses developed for this work/closure plan.
44
45
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1 4.2.1.1.1 Field Activities. Each data need has certain requirements best fulfilled by specific
2 field activities. In addition, Figure 4-1 illustrates how each field activity generally addresses more
3 than one data need. The proposed field activities described in Sections 4.2.2 to 4.2.4 are summarized
4 as follows.
5
6 • Surface radiological surveys that have been conducted for normal operable unit
7 operations or are planned to be conducted for intrusive data collection activities will
8 be evaluated to determine if "hot spots" (radioactivity greater than twice background
9 levels) may be identified that exhibit radionuclide activities above background values.
10 If hot spots are identified, they may be used for refining locations of soil boring
11 locations and determining the need for surficial soil sampling.
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

38
39
40
41
42
43
44
45
46
47
48
49

Borehole geologic logging and soil sampling for laboratory analyses of physical
properties will provide more data to assess operable unit stratigraphy and hydrologic
properties. Selected samples will be collected to characterize subsurface soil grain
size distribution, bulk density, moisture content, hydraulic conductivity, and pH.

Soil sample collection and laboratory analysis for chemical concentrations and
radionuclide activities will provide data to assess the nature and extent of contaminants
in the vadose zone.

Subsurface (borehole) geophysical surveys, especially those to obtain spectral gamma
data, will support the evaluation of contamination nature and extent.

4.2.1.1.2 Analyses. Soil samples will be collected in conjunction with the activities listed
above. These samples will be analyzed to assess contaminant concentration and/or to characterize
physical properties. The list of analyses for these samples is derived from the LFI contaminants of
concern listed in Section 3.1 (Table 3-2). Chemical analytical suites that include the contaminants of
concern are radionuclides, metals, other inorganic compounds, volatile organic compounds, and
semivolatile organic compounds. The properties to be measured in the physical sample suites include
grain size distribution, bulk density, pH, moisture content, and unsaturated hydraulic properties.
Analytes and analyses are discussed in Section 5.1.5 and the QAPjP (Appendix A).

4.2.1.2 Conceptual Model of Contaminant Distribution. A model of contaminant distribution can
be used to design an effective sampling program at each unit. Based on this model, sampling efforts
can be concentrated at locations and depths where contamination is expected, and fewer
"confirmatory" samples need to be collected in areas where little or no contamination is expected.
Previous studies at the 216-B-3 Pond Complex are the most important source of infotmation for the
models. Additional data are available from studies conducted at similar waste management units.

4.2.1.2.1 Data from Previous Studies. A large body of data describing near-surface
contaminant distribution at the 216-B-3 Pond complex has already been collected (Section 3.2). In
addition, several studies of horizontal and vertical contaminant distribution have been conducted at the
216-U-10 Pond Complex and BY Cribs.

216-B-3 Pond Complex. An extensive sampling program has already been conducted at the
216-B-3 Pond complex as part of the RCRA closure characterization process. During the first 2
phases of the program, surface soil samples were collected from approximately 60 locations within the
ponds and from the 216-B-3-3 Ditch. Several surface soil samples were also collected outside of the
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1 ditches and ponds to establish background levels for some contaminants. During Phase 3 of the
2 program, three borings were made through the vadose zone to groundwater, with one located at each
3 of the overflow ponds. The samples were analyzed for an extensive suite of organic and inorganic
4 contaminants, and for strontium-90, gross alpha, gross beta, and gamma scan.
5
6 The results of these analyses are summarized in Section 3.2 of this report. Organic and
7 radionuclide analytes were undetected in the samples or were identified at concentrations that were
8 below levels of concern. Inorganic analytes also generally were below levels of concern, with the
9 exception of lead, mercury, and cadmium, which were identified at levels slightly above naturally
10 occurring background concentrations for the 216-B-3 Pond complex.
11
12 Detected concentrations were observed at only near-background or near-detection-limit levels.
13 Even with these low-level detections, some general conclusions can be made about contaminant
14 distributions. Contaminant concentrations are higher in the 216-B-3 Main Pond than in the expansion
15 ponds or the 216-B-3-3 Ditch. Within the 216-B-3 Main Pond the highest levels of mercury, lead,
16 and cadmium are found in the central part of the pond, while the margins of the pond tend to exhibit
17 lower contaminant concentrations. The vadose zone beneath the expansion ponds does not appear to
18 be contaminated, and there is no evidence of deep vadose zone contamination beneath any of the other
19 units.
20
21 Furthermore, there are 2 upgradient and 18 downgradient groundwater monitoring wells
22 around the 216-B-3 Pond complex. The sampling results from these wells are summarized in
23 Chapter 4.0 of the 200 East Groundwater AAMS Report (DOE-RL 1993a). Tritium is the only
24 groundwater contaminant plume associated with the pond system. Scintillation probe profiles are
25 available for approximately 30 wells in and around the 216-B-3 Pond complex. These data were
26 analyzed in the B Plant AAMS Report, and no elevated gamma activity was noted within the vadose
27 zone soils of the area (DOE-RL 1993c).
28
29 216-U-10 Pond, 216-U-14 Ditch, and 216-Z-19 Ditch. Several large-scale liquid release
30 sites have been studied in the 200 West Area. These data can be used to model expected contaminant
31 distributions beneath comparable sites in the 200-BP-11 Operable Unit. Vertical and horizontal
32 contaminant distributions have been studied at the 216-U-10 Pond, the 216-U-14 Ditch, and the
33 216-Z-19 Ditch (the 216-U-10 Pond System).
34
35 These units are comparable to the 200-BP-11 Operable Unit ditches and ponds in several
36 ways.
37
38 • The design and purpose of the ditches and ponds at each location are the same.
39
40 • The units both received large volumes of dilute liquid waste (1.65 x 10" L for the
41 216-U-10 Pond System and 2.4 x 10" L for the 216-B-3 Pond complex).
42
43 • Each unit received a diverse waste inventory with the same primary constituents. The
44 most important differences in inventory are that the U Pond received more than an
45 order of magnitude more plutonium than the B Pond, and the B Pond received almost
46 an order of magnitude more strontium-90 and cesium-137 than the U Pond.
47
48
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1 • Both pond complexes are underlain by the Hanford formation. The vadose zone
2 stratigraphy for the first 30 m(100 ft) beneath both areas is dominated by interbedded

3 gravels and sands with minor silt interbeds, although some variability in the formation

4 exists between the 200 West Area and the 200-BP-11 Operable Unit.

5
6 Last and Duncan (1980) and Last (1983) conducted an extensive drilling and surface sampling
7 program at the 216-U-10 Pond, the 216-U-14 Ditch, and the 216-Z-19 Ditch. Surface samples and

8 near-surface core samples were collected throughout the 216-U- 10 Pond and 216-U-11 Overflow

9 Basin area. In situ measurements, surface samples, and near-surface [30-cm- (12-in.) deep] core
10 samples were collected at each grid point.

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Nine sampling transects, each consisting of seven sampling stations to obtain 30-cm- (12-in.)
deep core samples, were established across the 216-Z-19 Ditch. In the ditch center, undisturbed cores
were collected to an average depth of 76 cm (30 in). A similar sampling scheme was used along the
214-U-14 Ditch, where 12 transects were established with 5 sampling stations each. In addition,
three 3-m ( 10-ft) test pits were recently completed across the ditch as part of an assessment of
potential impacts to groundwater.

Other surface and near-surface soil samples also were collected. These were either
preliminary samples taken prior to the main sampling program or supplementary samples collected
after the main sampling efforts to provide refinement of the sampling results. A total of 494 surface
and near-surface samples were collected from the 216-U-10 Pond and 216-U-11 Basin area, 262
samples from 216-Z-19 Ditch area and 215 samples from the 216-U-14 Ditch area.

Two vadose zone wells were drilled along 216-Z-19 Ditch to a depth of approximately 24 in
(80 ft). A third monitoring well was drilled near 216-U-10 Pond to a depth of 73 m(240 ft) for
groundwater monitoring purposes. Sediment samples were collected at 0.3-m (1-ft) intervals in the
upper portion and at 2-m (5-ft) intervals in the lower portions of each boring. Seventeen shallow
exploration borings were drilled to locate the buried 216-Z-1 and 216-Z-11 Ditches (adjacent to the
216-Z-19 Ditch), and one well was drilled in the 216-U-10 Pond delta area. The shallow borings
were approximately 4 m(13 ft) deep and samples were collected approximately every 0.3 to 0.6 m(1
to 2 ft). A total of 322 subsurface soil samples were collected from these borings.

The soil samples were analyzed in the laboratory for gamma-emitting radionuclides,
plutonium, americium, strontium-90, uranium, moisture content, and texture. Neutron well logging
and in situ gamma energy analyses also were conducted.

The most significant radionuclides detected in the pond and ditch soil samples were
cesium-137, strontium-90, americium-241, plutonium, and uranium. Contamination was localized in
the upper 0.1 m(0.3 ft) of the pond sediments and dropped off rapidly with depth. Contaminant
concentrations are highest in the center of the 216-U-10 Pond and in the delta region and decrease
towards the old pond margins. Plutonium concentrations below the 216-Z-19 Ditch were highest in
the first 30 cm (12 in.) below the ditch and were two to three orders of magnitude less at the 1-m
(3-ft) depth. No plutonium was detected deeper than 14 m(46 ft) below the ditch. The highest
concentrations were found immediately below inflow points into the ditch. The americium
distribution beneath the ditch was similar to the plutonium distribution. Contaminant concentrations
are highest at the bottom of the ditches and decrease towards the sides. The sampling results from
these units are presented in Last and Duncan (1980) and Last ( 1983) and summarized in Section 4.1.2
of the B Plant AAMS Report (DOE-RL 1993c).
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1 Initial results from three of the 3-m (10-ft) test pits on the 216-U-14 Ditch, located about
2 183 m(600 ft) east of the 216-U-10 Pond, indicate that cesium-137 and total uranium are the most
3 common radionuclides and that the concentrations are the highest in the first 0.3 m(1 ft) below the
4 ditch bottom.
5
6 BY Cribs. A detailed study of the vertical distribution of contaminants beneath the BY Cribs
7 has recently been completed. The BY Cribs design consists of four vertical concrete pipes set below
8 grade in a square pattern. The vertical pipes are 1.2 m(4 ft) in diameter and 1.2 m(4 ft) long,
9 placed 2 m(7 ft) below grade, and set on a 1.5-m- (5-ft) thick bed of gravel. The pipes are arranged
10 in a square with the centers spaced 4.6 m(15 m) apart in a 4.6- by 4.6- by 9-m (15- by 15- by 30-ft)
11 deep excavation. Although the BY Cribs are very different in design from the ditches and ponds of
12 the 200-BP-11 Operable Unit, there are many similarities between the two units. Both units received
13 large volumes of dilute liquid waste, and the vadose zone stratigraphy is similar for the first 30 in
14 (100 ft) beneath both units. They are both underlain by interbedded gravels and sands with minor silt
15 interbeds of the Hanford formation. The most common radionuclides detected below the cribs were
16 strontium-90 and cesium-137, which are two of the dominant waste constituents at the B Pond.
17
18 Drilling of the BY Cribs occurred between 1991 and 1993 with up to three borings at each
19 crib. The preliminary field results generally indicate that contamination is concentrated directly
20 beneath the crib infiltration gravels and decreases rapidly with depth. Radionuclide concentrations are
21 usually less than detectable at more than 9 m(30 ft) beneath the crib. Some samples from greater
22 depths did contain detectable radionuclide concentrations, but such samples were relatively uncommon
23 and all were at least two or three orders of magnitude less than concentrations detected immediately
24 beneath the cribs.
25
26 The highest activities for specific radionuclides were always measured in samples collected
27 from directly beneath the cribs. The highest gross alpha reading was 9,279 pCi/g, and gross beta
28 readings of more than 10,000,000 pCi/g were commonly encountered. The most common
29 radionuclides were strontium-90 (maximum activities of more than 1,000,000 pCi/g) and cesium-137
30 (activities of up to 6,360,000 pCi/g). Maximum plutonium-239/240 activities seldom exceeded
31 1,000 pCi/g, and total uranium activities seldom exceeded 100 pCi/g in the borings.
32
33 Cyanide was the most commonly detected nonradionuclide contaminant. Cyanide was found
34 in over half of the borings, with concentrations ranging from 1.6 to 248.5 ppm. Most of the
35 detections occurred between 5 and 1 I m(16 and 35 ft) below the ground surface and closely
36 mimicked radionuclide distributions.
37
38 Volatile organic, semivolatile organic, and pesticide detections were much less frequent and
39 generally occurred at concentrations near the detection limit. Inorganic concentrations were generally
40 consistent with background soil levels reported in Hoover and LeGore (1991).
41
42 Conclusions from Previous Studies. There are several general conclusions about
43 contaminant distributions in the 216-B-3 Pond System that can be drawn from these previous studies.
44 Many of the following observations are associated with the tendency of most of these contaminants to
45 sorb to fine-grained material.
46
47 • Because most of the radionuclide and much of the inorganic contaminants tend to
48 adsorb to particulates (sediment) rather than be dissolved in water, maximum
49 radionuclide activities and inorganic contaminant concentrations should be
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1 concentrated at the inflow points to the ponds and in the deepest parts of the ponds.
2 The coarse particles tend to settle out at the inflow point because the effluent stream
3 velocity has slowed, but the finer particles remain in suspension until they settle in the
4 quieter, deeper parts of the pond. Similarly, maximum contaminant concentrations
5 should exist at the inflow points to ditches and should decrease towards the distal end
6 of the ditches. Mobile contaminants, such as tritium and nitrate, are not sorbed to the
7 sediment and are transported with percolating water to the uppermost aquifer
8 underlying the 216-13-3 Pond System.
9 _

10 • Due to the length of use, disposal history, and contaminant transport characteristics,
11 contaminant concentrations should be higher in the main pond than in the expansion
12 ponds. While waste water is held in the main pond, most suspended particles will
13 settle out, and some dissolved contaminants will be adsorbed onto sediments at the
14 pond bottom. Water that is discharged to the expansion ponds will thus contain lower

C-7-, 15 contaminant concentrations.
^ 16

17 • Radionuclide contamination decreases rapidly with depth as filtering of particulates
ro°-; 18 and sorption to fine-grained soil particles occurs readily. The highest concentrations
^^`y 19 should occur within 2 to 3 m(7 to 10 ft) of the bottom of the pond or ditch, and

20 concentrations should be near background levels by 20-m (65-ft) depth.

^^y...
21
22 • Radionuclide contaminants should be concentrated in fine-grained horizons compared
23 to surrounding coarse-grained horizons because they are adsorbed by fine-grained
24 sediments.
25
26 • The maximum lateral radionuclide contaminant movement tends to occur immediately
27 above relatively impermeable horizons.
28
29 • Inorganic and organic contaminant distribution tends to mimic radionuclide
30 distribution.
31
32 4.2.1.2.2 General Model of Contaminant Distribution for Ditches. Figure 4-2 is a
33 generalized schematic diagram of contaminant distribution at the ditches. Again, the majority of
34 contaminants should be held in soils immediately beneath the bottom of each ditch, except for mobile
35 contaminants that are transported directly to the aquifer. The highest contaminant concentrations
36 within a ditch will tend to occur near the outfall point at the head end of the ditch. However, in the
37 case of the 216-B-3-1 Ditch, because it opened into a wide, swampy surface area at its termination
38 into the main pond, the majority of contaminants are conceptualized to have concentrated in the
39 swampy area of the ditch. The swampy area of the ditch would coincide with the area referred to
40 today as the Overflow Pond. The 216-B-3-1 Ditch operated from 1945 to 1964 and had the most
41 severe unplanned release (UPR-200-E-34); therefore, the sediment and shallow soil underlying the
42 ditch likely contain the highest contaminant concentrations. Contamination associated with the
43 216-B-3-2 Ditch is anticipated to be lower, as the ditch operated only from 1964 to 1970 and the only
44 unplanned release it received (UPR-200-E-138) contained 10 times fewer curies than UPR-200-E-34.
45 The 216-B-3-3 Ditch, which operated from 1970 to 1994, has the lowest contaminant levels upstream
46 from the junction with the 216-A-29 Ditch. The only unplanned release associated with the 216-B-3-3
47 Ditch involved the discharge of 15 kg of cadmium nitrate.
48
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1 4.2.1.2.3 General Model of Contaminant Distribution for Ponds. Figure 4-3 is a
2 generalized schematic diagram of contaminant distribution at the main pond and the expansion lobes.
3 The majority of contaminants should be held in soils immediately beneath the bottom of the ponds.
4 Localized, much lower contaminant concentrations may occur in deeper fine-grained horizons. Near
5 the surface, the highest contaminant concentrations would tend to occur near the outfall to each pond
6 and at the center of each pond. Additional specific information about each lobe is given in the
7 following subsections.
8
9 216-B-3 Main Pond. The 216-B-3 Main Pond has been active since 1945, so itsanderlying
10 soils may have been impacted by every major waste release to the pond system. Sediments and soils
11 below the pond would, therefore, be expected to be some of the most heavily contaminated within the
12 entire 200-BP-11 Operable Unit. After Unplanned Release UPR-200-E-34 in 1964, a layer of
13 bentonite clay was placed onto the bottom of the pond. The sediments below this bentonite layer may
14 have different contaminant constituents and concentrations than those above it because of changes in
15 waste stream inputs over time.
16
17 The surface area of the pond has varied between 8 and 19 hectares (19 and 46 acres) during
18 its operational life, and it covered 14 hectares (35 acres) prior to deactivation and interim stabilization
19 in 1994. Those areas on the margins of the pond that are rarely covered with water will tend to be
20 less contaminated than the permanently inundated areas.
21
22 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. None of these ponds were in service
23 before 1983, so they have had a very short operational life and were not impacted by the unplanned
24 releases during the 1960's and 1970's. Because the 216-B-3 Main Pond also acts as a settling pond,
25 most of the particulate contaminants are removed from the water before it is discharged to these
26 ponds. For these reasons, contaminant concentrations in the sediments and soils underlying these
27 ponds will tend to be much lower than those observed in the main pond. This is in agreement with
28 results of previous studies (Chapter 3.0).
29
30 4.2.1.2.4 Previous Studies Sununary. Data reported in previous studies indicate that the
31 highest potential for contaminant accumulation occurs in the following areas:
32
33 • Heads of ditches and inlets to ponds
34
35 • Sediment accumulated in ditches and ponds
36
37 • Shallow soil, with most contaminant accumulation occurring in the top few feet and
38 generally not extending past 15 m(50 ft).
39
40
41 4.2.2 Ditches
42
43 The soil sampling scheme proposed for the ditches considers the existing data (Chapter 3.0)
44 and the conceptual model (Section 4.2.1.2.2) to fill data gaps in the locations of highest potential for
45 contaminant accumulations. As indicated above, the most probable areas of contamination include the
46 heads of ditches, closest to the effluent source. Sample collection is designed to target shallow and
47 intermediate intervals of the vadose zone (the deep interval is addressed by the borehole to
48 groundwater in the 216-B-3 Main Pond). Sample depths will be to 6 m(20 ft) below the original
49 ditch bottom for shallow test pits/auger holes and to 15 m(50 ft) for intermediate borings. Sampling
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1 of these vadose zone intervals is weighted heavily towards the shallow interval based on contaminant
2 distributions predicted by the conceptual model ( intermediate borings also provide sample collection
3 from shallow depths).
4

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
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30
31
32
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34
35
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37
38
39
40
41
42
43
44
45
46
47
48

Based on the conceptual model (Section 4.2.1), contaminant distribution is expected to be
concentrated at the upstream end of each ditch. In addition, it is expected (based on the conceptual
model) that the greatest concentration of contaminants will be found in the 216-B-3-1 Ditch.
Sampling locations have been chosen on this basis (Figure 4-4). Test pit/auger hole samples will be
used to characterize the extent of contamination immediately beneath the ditch bottoms. Boreholes
will be used to characterize the intermediate vadose zone. The borehole near the confluence of the
three ditches is a location most likely to have high contaminant concentrations, if present. _ The
remaining borehole and test pit/auger hole sample locations have been chosen to bracket the length of
the ditches and to cover possible releases to the 216-B-3-3 Ditch from the 216-A-29 Ditch. Sampling
will be conducted to support DQOs in the 216-B-3-1, 216-B-3-2, and 216-B-3-3 Ditches. All samples
will be analyzed for constituents as presented in Table 3-2. In addition, the 216-B-3-3 Ditch samples
will be analyzed for a modified Appendix IX analyte list as discussed in Appendix C. Samples will
be taken following interim stabilization of the 216-B-3-3 Ditch.

4.2.2.1 Surface Soil Samples. Surface soil samples will be collected, as necessary, to support
refinement of the conceptual model and conduct of the QRA (Figure 4-1). Surface samples will be
taken only if a designated test pit/auger hole or borehole sample location has a surface radioactivity
level of twice background or sustained organic vapor readings of at least 5 ppm, as measured by field
instruments. The potential locations for surface soil samples coincide with all sampling points shown
in Figure 4-4, as well as other hot spots that may be identified by surface radiological surveys. If
field instrument monitoring does not indicate elevated values for radioactivity and organic vapors at
the surface for sample locations identified in Figure 4-4, one sample interval between a depth of 0.6
and 2 m(2 and 6 ft) from the ground surface will be collected in support of the QRA. To address
soil chemical and soil radiological sampling data needs, all samples will be analyzed for the total list
of constituents as presented in Table 3-2. Additionally, samples taken from the 216-B-3 Main Pond
and 216-B-3-3 Ditch will be analyzed for the modified Appendix IX list discussed in Appendix C.

4.2.2.2 Test Pit/Auger Hole Samples. A total of six test pit/auger holes will be advanced to a
depth of 6 m(20 ft) below the original ditch bottom to address shallow soil data needs. Sample
locations are presented in Figure 4-4. Test pit or auger hole samples (as determined by anticipated
subsurface radiological conditions) will be taken on all three ditches within the operable unit. Soil
samples will be collected at the original ditch bottom as determined from as-built cross sections or by
observations made during sampling and at depths (below the original ditch bottom) of 0.6 m(2 ft),
2 m(5 ft), 3 m(10 ft), 5 m(15 ft), and 6 m(20 ft). Samples will also be taken in areas where field
screening reveals radioactivity at least twice background or organic vapor readings of 5 ppm or more.
To support soil chemical and soil radiological data needs, all samples will be analyzed for the
constituents presented in Table 3-2. Furthermore, samples taken from the 216-B-3 Main Pond and
216-B-3-3 Ditch will be analyzed for the modified Appendix IX list discussed in Appendix C. If the
location of buried ditches is uncertain, ditch locations will be confirmed using surface geophysical
methods such as ground-penetrating radar. As described in Section 4.2.2.1, one sample will be
collected either at the surface if a hot spot is identified (radioactivity greater than twice background or
organic vapor monitoring with sustained values above 5 ppm) or between 0.6 and 2 m(2 and 6 ft)
below the current land surface to support risk assessment activities.
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1 4.2.2.2.1 216-B-3-1 Ditch. This ditch is considered to have the highest potential for soil
2 contamination (due to the length of operation and the occurrence of Unplanned Release
3 UPR-200-E-34) and thereby will be investigated thoroughly. Two test pit/auger hole sample locations
4 are planned for the 216-B-3-1 Ditch. These locations are shown in Figure 4-4. Samples are spaced
5 evenly between two planned intermediate boreholes (at the west end and midpoint of the ditch) to
6 provide data about horizontal and vertical extent of contamination and to refine the conceptual model.
7
8 4.2.2.2.2 216-B-3-2 Ditch. One test pit/auger hole sample location is planned for the
9 216-B-3-2 Ditch. This location, as shown in Figure 4-4, is located halfway along the length of the

10 ditch. The upstream end of the ditch will be assessed by an intermediate boring located near the
11 origin of all three ditches. The downstream end of the ditch will be assessed by a borehole located at
12 the confluence of the 216-B-3-2 and 216-B-3-3 Ditches.
13
14 4.2.2.2.3 216-B-3-3 Ditch. Three test pit/auger hole locations are planned for the 216-B-3-3

^ 15 Ditch. These are located midway between the start of the ditch and the confluence with the 216-A-29
16 Ditch, immediately below the confluence of the 216-B-3 Ditch and the 216-A-29 Ditch, and midway
17 between the confluence and the end of the ditch in the 216-B-3 Pond. Sample locations are shown in
18 Figure 4-4.

i-` 19
20 4.2.2.3 Borehole Samples. Three boreholes will be advanced in the ditches to address data needs

"'- ° 21 for the intermediate vadose zone at locations shown in Figure 4-4. Borehole locations have been
`'' ' 22 chosen to refine the conceptual model about the horizontal and vertical extent of contamination.

23 Boreholes will also be used to refine knowledge of vadose zone properties in the operable unit.
24 Location selection is based on the physical conceptual model (Section 4.2.1), which assumes that

- 25- -- --- -contatttinant soncer:trations- will be-greatest-at the-upstream end of each dite4r and 'u`.at the greatest
26 quantity of contaminants were discharged to the 216-B-3-1 Ditch. Two boreholes are located on the
27 216-B-3-1 Ditch, one at the origin of the three ditches and the other at two-thirds the ditch length to
28 the east. The borehole on the 216-B-3-3 Ditch is located to assess influences from the
29 216-B-3-2 Ditch and the 16-A-29 Ditch.
30
31 Borehole soil samples will be taken at all major lithologic changes in the boreholes, or at
32 depthsofOm(0ft),0.6m(2ft),2m(5ft),3m(l0ft),6m(20ft),9m(30ft),12m(40ft),and
33 15 m(50 ft) below the original ditch bottom. One sample will be collected either at the surface if a
34 hot spot is identified (radioactivity greater than twice background or organic vapor monitoring with
35 sustained values above 5 ppm) or between 0.6 and 2 m(2 and 6 ft) below the current land surface to
36 support risk assessment activities. Specific sampling locations will be based on anticipated lithologies
37 and determined by the field geologist and the project manager. To support soil chemical and soil
38 radiological data needs, all samples will be analyzed for the constituents presented in Table 3-2. To
39---------suppore soil-physical-sampling-data aeeds; physicai samples will be taken at each major lithologic
40 change. This information will be used to refine knowledge of vadose zone hydrogeologic properties
41 and assist in future modeling efforts. Gross gamma and radionuclide logging system (RLS) gamma
42 borehole geophysical surveys will be conducted after installation of each temporary casing string to
43 support borehole geophysical survey data needs.
44
45
46 4.2.3 Ponds
47
48 The soil sampling scheme proposed for the ponds considers the existing data (Chapter 3.0)
49 and the conceptual model (Section 4.2.1.2.3) to fill data gaps in the locations of highest potential for
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1 contaminant accumulations. As indicated above, the most probable areas of contamination include the
2 inlets of ponds and topographic lows. Sample collection is designed to target shallow, intermediate,
3 and deep intervals of the vadose zone. Sample depths will be to 6 m(20 ft) below the original pond
4 bottom for shallow test pits/auger holes, to 15 m(50 ft) below the original pond bottom for
5 intermediate borings, and to groundwater [approximately 58 m(190 ft)] for deep borings. Sampling
6 of these vadose zone intervals is weighted heavily towards the shallow interval based on contaminant
7 distributions predicted by the conceptual model (intermediate borings also provide sample collection
8 from shallow depths).
9 -
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40
41
42
43
44
45
46
47
48
49

Soil sampling will be conducted to support data needs in the 216-B-3 Main Pond and
216-B-3A Expansion Pond. Existing data (Chapter 3.0) are considered sufficient for the 216-B-3B
and 216-B-3C Expansion Ponds. The primary data gaps concern the vertical and horizontal extent of
contamination underlying the main pond. Sampling will be done using test pit/auger hole sampling
and deep borehole sampling.

Based on the conceptual model, the majority of existing contamination will probably be
present in surface sediments or in the vadose zone immediately beneath the pond bottoms and, as a
result, the sample design emphasizes locations at or immediately below the former pond bottoms.
Deep borings are used to evaluate the vertical extent of contamination in the vadose zone for
characterization purposes, with one extending through the entire vadose zone. The proposed
boreholes are sited based on the conceptual model in areas where contaminants are most likely to
have concentrated. All soil samples will be analyzed for constituents as presented in Table 3-2.
Furthermore, samples taken from the 216-B-3 Main Pond will be analyzed for the modified
Appendix IX list discussed in Appendix C. An additional sample will be taken at each location
between 0.6 and 2 m(2 and 6 ft) below the present land surface to support risk assessment activities.
Sampling will be conducted following interim stabilization in the 216-B-3 Main Pond.

4.2.3.1 Surface Soil Samples. Surface soil samples will be collected, as necessary, to support
refinement of the conceptual model and conduct of the QRA (Figure 4-1). Samples will be taken only
if a designated test pit/auger hole or borehole sample location has surface radiation at a level of at
least twice background or a measured organic vapor content of 5 ppm, as measured by field
instruments. The potential locations for surface soil samples coincide with all sampling points shown
in Figure 4-4, with adjustments to the locations or additional samples elected to target hot spots
identified by radiological surveys. If field instrument monitoring does not indicate elevated values for
radioactivity and organic vapors at the surface for sample locations identified in Figure 4-4, one
sample interval between a depth of 0.6 and 2 m(2 and 6 ft) from the ground surface will be collected
in support of the QRA. To support soil chemical and soil radiological data needs, all samples will be
analyzed for the total list of constituents as presented in Table 3-2. Furthermore, samples taken from
the 216-8-3 Main Pond will be analyzed for the modified Appendix IX_listdiscussed ia_Appendix C.

4.2.3.2 Test Pit/Auger Hole Samples. A total of six test pit/auger holes will be advanced to a
depth of 6 m(20 ft) below the original pond bottom to address shallow soil data needs. Sample
locations are presented in Figure 4-4. Four sampling locations are in the 216-B-3 Pond and one is in
the overflow pond area. Sample site placement is biased toward topographically low areas of the
pond bottoms and in the "delta" areas where the 216-B-3-1, 216-B-3-3, and the 216-B-3 Pond outlet
ditches entered the main pond. Selection of sample locations was coordinated with placement of
deeper borings (Section 4.2.3.3), which also address shallow soil conditions. These are areas where
contaminant concentrations, based on the model of contaminant distribution, would tend to be highest.
The sample in the overflow pond area will be sited using radiation surveys or, if no "hot spots" are
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1 encountered, located in the center of the overflow pond area. No test pit/auger hole sampling
2 locations are required in the 216-B-3B or 216-B-3C Expansion Ponds because existing data were
3 considered sufficient. One location has been selected for the 216-B-3A Expansion Pond in a
4 topographic low (the trench excavated in the pond bottom) to confirm existing data that potential
5 contaminants are very low or below detection.
6
7 Use of test pits versus auger hole sampling will be evaluated based on subsurface radiological
8 conditions. Soil samples will be collected at depths (beginning at the original pond bottom) of 0.6 in
9 (2 ft), 2 m(5 ft), 3 m(10 ft), 5 m(15 ft), and 6 m(20 ft). Samples also will be taken in areas
10 where field screening reveals radioactivity twice background or organic vapor readings on field
11 instruments of 5 ppm or more. To support soil chemical and soil radiological sampling data needs,
12 all samples will be analyzed for the total list of constituents presented in Table 3-2. Furthermore,
13 samples taken from the 216-B-3 Main Pond and 216-B-3-3 Ditch will be analyzed for the modified
14 -Appendsx IX ltJt dlsc;lssed Append;n C.
15
16 4.2.3.3 Borehole Samples. Two boreholes will be advanced in the 216-B-3 Pond to address data

= 17 needs for the intermediate and deep vadose zone. Borehole locations are depicted in Figure 4-4. The
18 intermediate borehole to 15 m(50 ft) is located in the deepest portion of the pond, near the 216-B-

`719E 352 overflow structure. The deep borehole to groundwater is located in the western center of the
20 pond between the outfalls of the 216-B-3-1 and 216-B-3-3 Ditches. These two locations, when
21 combined with shallow test pit/auger holes, fulfill data requirements for contaminant distribution.
22 The deep borehole is selected for the west side of the pond near the inlets. The intermediate borehole
23 was selected for the east end to provide a comparison of soil conditions at one end of the pond to the
24 other.
25
26 - The borehole located at the west end of the pond will be advanced to groundwater [estimated
27 to be approximately 58 to 61 m(190 to 200 ft) below land surface]; the borehole at the eastern end of
28 the pond will be advanced to a depth of 15 m(50 ft) below the original pond bottom. Samples will
29 be taken at all major lithologic changes in the borehole or at depths of 0 m(0 ft), 0.6 m(2 ft), 2 in
30 (5 ft), 3 m(10 ft), 6 m(20 ft), 9 m(30 ft), 12 m(40 ft), and 15 m(50 ft), 23 m(75 ft), 30 in
31 (100 ft), and 46 ft(150 ft) below the original pond bottom. An additional sample will also be taken
32 to support risk assessment activities either at the surface in areas where field screening reveals
33 radioactivity twice background or organic vapor readings on field instruments of 5 ppm, or between 2
34 and 2 m-(5 ft) belc>w landsur€ace -Speeiftc-sample depths will be based on anticipated lithologies as
35 determined by the field geologist and the project manager, and as observed during drilling. To
36 support soil chemical and soil radiological data needs, all samples will be analyzed for the total list of
37 constituents as presented in Table 3-2. Furthermore, samples taken from the 216-B-3 Main Pond and
38 216-13-3-3 Ditch will be analyzed for the modified Appendix IX list discussed in Appendix C. To
39 support soil physical data needs, physical samples will be taken at each major lithologic change and
40 tested for physical properties as described in Section 5.1.5.2. This information will be used to refine
41 knowledge of vadose zone hydrogeologic properties and assist in future modeling efforts. If required
42 for groundwater characterization efforts, the soil boring advanced to groundwater may be completed
43 as a well. Gross gamma and RLS gamma borehole geophysical surveys will be conducted after
44 installation of each temporary casing string to support borehole geophysical survey data needs.
45
46
47
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1 4.2.4 Other Field Activities

2
3 Other field activities to support data needs include air sampling, perched water sampling, and
4 pipeline integrity monitoring.

5
6 4.2.4.1 Air Sampling. Air samples will be taken during characterization activities for health and
7 safety monitoring and to confirm that contaminants are not being spread by wind. Air monitoring is
8 discussed in more detail in Sections 5.1.1.6, 5.1.3.3.2, and 5.1.4.10.

4.2.4.2 Perched Water Sampling. Samples will be taken of perched water encountered during soil
borings. Samples will be taken from each zone of perched water identified and analyzed for target
analytes as presented in Table 3-2, plus additional analyses for fluoride, carbon-14, and tritium. As
agreed in the DQO process, the additional analytes are potential contaminants of concern but are not
analyzed for soil samples due to their high mobility and low likelihood of detection in soil. Analyses
for anions and metals will be conducted both for unfiltered samples and samples passed through a
0.45-micron filter in the field during collection. If perched water is encountered during borehole
drilling in sufficient quantity for sampling and continued monitoring, a well will be installed in the
perched water zone to monitor potential contamination in this zone. Up to one perched water well
will be installed per waste management unit, as necessary.

4.2.4.3 Pipeline Integrity Monitoring. The process effluent pipelines within the 200-BP-11
Operable Unit are depicted in Figure 3-1 and Plate 1. The PUREX Cooling Water Line and the 216-

__3-3-2-Pipeline-are_the onlyTipelinesaf interest to the operable unit investigation because all other
pipelines are active or associated with other facilities. A surface radiation survey will be performed
over these two pipelines consisting of approximately 700 m(2,300 ft). Two sections of pipe are to be
further assessed: the capped PUREX Cooling Water Line leading to the Gable Mountain Pond and
the southern segment of the 216-8-3-2 Pipeline. An internal camera and radiation survey will be
performed on these portions of pipe if technically and economically feasible. The emphasis of these
surveys will be to assess pipeline integrity, identify potential leak points, and attempt to correlate the
leak points to potential surface contamination. An assessment for potential soil sampling will be made
after these surveys are complete. If areas of probable leaks are detected, an assessment of potential
contamination will be performed, and additional soil samples may be taken and analyzed for
constituents listed in Table 3-2.
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Figure 4-1. Relationships Between Data Uses, Data Needs, and Field Activities for the LFI.

F

>
0
<

s
W
LL

N

WF

S
<
2
<
a
0
z
<

W
W
z

^
LL

a
m

2
W
W
z

<
O
J
<

W
z
W
f9

W
W
N

<

O

F4-1



'€f t 1r^ldL`, l,^-:)

A

I Norrrwest Southeast

Entrance to Ditch
Discharge to Pond

1^ 4 Z^ 4-

Hanford

Formation

Unit A Gravel
(Ringold FM)

lO As eflluent enters the ditch, coarse suspended panicles settle out rapidly and some d'ssolved
contaminants are adsorbed onto ditch sediments. Flow rates decrease slightly down the length of Me
ditch as water percolates into the underfyhg sands and gravels of the Hanford formation. As the capacity
and competence of the flow decrease, additional suspended solids are deposited. Contaminant
concentrations will be highest immediately below the effluent discharge point to the ditch and in the
sediments immediately below the ditch floor. 50 it

2O Contaminant concentrations will be lower in the disfal part of the ditch than at the head end. 1o m sib, euy, Contamination
M sih9 and

O3 As hfilVa6ng water percolates downward, it becomes bcaly pen:hed above IalaralYy-disconOrous, fne- 50 it ^"t1ed w°Q
weneu

grained lenses in the Hanford brma0on, and some lateral movement may occur. ContarmanLs are
t 0 m ® inp.ble uniO

retained preferentially in these fine-grained lenses. ®

4O Wastewater reaches the groundwater and some mounding of the water table may occur.
- Svrfia wm:r dwNon

lowea
V - Weur uble ekvrtian

ymac+t En.ggvedon.xf s

.n

^
^
A

N

rn

.7'

l7

.']

'ry

a

O

.^.

w
fn

0̂
^

.^7

d

i^

ŷ
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ŵ

C7
O
m

lb

w



DOE/RL-93-74, Draft A

Table 4-1. Data Quality Objectives for Surface Radiological Surveys.

Activity Screen potential sampling sites for background and elevated
levels of radioactivity. Screening is conducted both as
normal operating procedures for the operable unit and as
health and safety monitoring during intrusive field
activities.

Objectives Locate "hot spots" where radiation levels are twice -
background readings.

Prioritized Data Use(s) Refine sampling locations to target potential zones of
maximum contamination.

Appropriate Analytical Surface radiation surveys will be carried out according to
Level or Implementation EII 2.3 ()WHC 1988b) and descriptions of work.
Guidelines

Parameters to be Obtained Location, date, time, calibration data, and radiation level
reading.

Required Detection or Surveys will follow standard operating procedures as
Measurement Limits outlined in EII 2.3 (WHC 1988b) and descriptions of work.

Critical Samples or Values N/A

Constraints • Background readings must be taken in an
uncontaminated area.

• Instruments must be properly calibrated.

T4-1



DOE/RL-93-74, Draft A

Table 4-2. Data Quality Objectives for Soil Sampling and Analysis for Physical, Chemical,
and Radiological Sampling.

Activity Collect soil samples during test pit/auger and borehole
drilling and analyze samples for physical, chemical, and
radiological properties.

Objectives Soil sampling will address data needs of vertical and
horizontal distribution of contaminants through chemical
and radiological analysis and data needs of
geologic/hydrologic characterization through physical
analysis.

Prioritized Data Use(s) The priority data uses are to support characterization of
geology and hydrostratigraphy, and contaminant
characteristics and transport for refining the conceptual
model, as well as support the conduct of the qualitative risk
assessment.

Appropriate Analytical Level Samples will be collected according to procedures outlined

or Implementation Guidelines in EII 5.2 (WHC 1988b) and descriptions of work.

Parameters to be Obtained Bulk density, particle size distribution, moisture content,
pH, unsaturated hydraulic conductivity, metals, volatile
organics, semivolatile organics, and radionuclides.

Required Detection or Analytical detection limits and data quality objective
Measurement Limits requirements are identified in the Quality Assurance Project

Plan (Appendix A).

Critical Samples or Values One sample from each lithologic unit encountered at a
given sample location.

Constraints Single samples can be assessed statistically only with
comparison to data from previous investigations or other
boreholes, or where field duplicates are collected.
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Table 4-3. Data Quality Objectives for Borehole Geophysical Surveys.

Activity Perform radionuclide logging system spectral gamma and
gross gamma logging on all boreholes and on selected
existing wells.

Objectives Geophysical logging of boreholes will help define
hydrostratigraphy, source contributions, and nature and
extent of contamination. _

Prioritized Data Use(s) The priority data uses are to support characterization of
contaminant distribution and hydrostratigraphy in support
of refining the conceptual model.

Appropriate Analytical Level Boreholes will be logged according to EII 11. 1
or Implementation Guidelines (WHC 1988b) and descriptions of work.

Parameters to be Obtained Depth of logging, logging speed, base calibration date, date
and time of logging, gross gamma activity, and gamma
spectrum.

Required Detection or Surveys will follow standard operating procedures, as
Measurement Limits identified in EII 11.1 (WHC 1988b).

Critical Samples or Values All boreholes drilled to 50 ft or more should be logged
with radionuclide logging system spectral gamma and gross
gamma. Existing wells in the operable unit that lack these
data also should be surveyed.

Constraints Existing well borehole construction may affect results.
Improper sealing of old wells may yield misleading data
where flow of contaminated water along well casings may
have deposited radionuclides.
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Table 4-4. Data Quality Objectives for Perched Water Sampling.

Activity Sample perched water encountered in boreholes during ongoing
sampling activities for physical, chemical, and radiological
properties. Install wells in perched water zones after sampling.

Objectives Perched water sampling and analysis will address data needs for the
vertical and horizontal extent of contamination, and refine the
conceptual and hydrostratigraphic model. -

Prioritized Data Use(s) The priority data uses are to support characterization of the vertical
and horizontal extent of contamination and refine the conceptual
model, as well as support the conduct of the qualitative risk
assessment.

Appropriate Analytical Perched water sampling will be carried out under the guidance of
Level or Implementation EII 5.8 (WHC 1988b) and descriptions of work. Perched water well
Guidelines installation will be carried out according to procedures outlined in

EII 6.9, WAC 173-160, and descriptions of work.

Parameters to be Volatile organics, semivolatile organics, metals, and radionuclides.
Obtained

Required Detection or Analytical detection limits and data quality objective requirements are
Measurement Limits identified in the Quality Assurance Project Plan (Appendix A).

Critical Samples or One sample from each perched water zone encountered, including
Values one unfiltered and one field filtered for metals.

Constraints • Improper well seals may provide a flow conduit along well
annulus.

• Inadequate supply of water in perched zone may limit the kinds of
analyses performed and the representativeness of the sample.
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5.0 RCRA FACILITY INVESTIGATION AND CORRECTIVE MEASURES STUDY

4 This chapter describes the field investigation activities and CMS that will support the RFI for
5 the past-practice and TSD units within the 200-BP-11 Operable Unit. The activities are designed to
6 provide information to meet the DQOs identified among the DOE, Ecology, and EPA as discussed in
7 Section 4.2.1 and listed in Appendix C. After the field investigation and CMS are complete,
8 corrective measures will be identified for the operable unit.
9 -
10 Section 5.1 discusses the field investigation process and describes the project framework of
11 tasks recommended to be implemented during the field investigation. These tasks are designed to
12 provide information needed to meet the DQOs identified in Section 4.1. The final determination of
13 field activities and detailed information needed to carry out these tasks will be presented in
14 descriptions of work for the operable unit ( see Section 5.1.2.4, Subtask ld). The results of the field

'y^' 15 investigation and associated activities will be provided in Volume 2 of this work/closure plan.
i, r^ 16r.; -1

17 Section 5.2 describes the process that will lead to future corrective measures. It includes4^.. }
18 discussion regarding the CMS and treatability studies that will ultimately lead to a CMP and Hanford

^-° 19 Facility Site-Wide Permit modification. A detailed analysis of a limited number of remedial
20 alternatives for corrective measures will be conducted as part of the CMS. The CMS will utilize the
21 analysis of remedial alternatives completed as part of the B Plant Aggregate Area Management Study
22 (AAMS) Report (Sections 9.4 and 9.5, DOE-RL 1993c) and current alternatives that have become
23 available since completion of the AAMS report.
24
25
26 5.1 FIELD INVESTIGATION PROCESS
27
28 The necessary activities and program framework required to accomplish the field investigation
29 goals are presented in Section 5.1.1. The activities are designed to provide information necessary to
30 meet the DQOs identified among the DOE, Ecology, and EPA as discussed in Section 4.2.1 and listed
31 in Appendix C.
32
33 Section 5. 1. 1 describes the work breakdown structure by which the field investigation
34 activities will be implemented. The tasks designated by the work breakdown structure will be used to
35 manage the budget and schedule the field investigation activities. Section 5.1.2, "Project
36 Management (Task 1)," summarizes the management activities associated with implementing the data
37 gathering and interpretation tasks of this work/closure plan. Section 5.1.3, "Field Investigation
38 Activities (Tasks 2 to 6)," describes the proposed field data-gathering activities. These field activities
39 identify specific activities recommended to be conducted for the field investigation. Final
40 determination of the field investigation activities will be made through one or more descriptions of
41 work for the operable unit. The field investigation procedures and protocols are provided in
42 Section 5.1.4 and the laboratory analysis in Section 5.1.5. Sections 5.1.6 through 5.1.9 describe the
43 data interpretation tasks leading to the production of the field investigation report. These tasks
44 include data evaluation (Section 5.1.6); QRA (Section 5.1.7); identification and/or verification of
45 potential action-, contaminant-, and location-specific CMRs (Section 5.1.8); and production of the

--46 - -field investfgatiorrrelrort (Section 5.1.9).
47
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5.1.1 Work Breakdown Structure

3 This section summarizes the tasks to be implemented during the field investigation studies at
4 the 200-BP-11 Operable Unit. Tasks are the primary controlling framework within which the field
5 investigation is conducted. Each task describes a primary need or goal of the field investigation. The
6 tasks are controlled and implemented by a series of associated subtasks and activities. Ten distinct
7 tasks are described in this section: project management (Task 1); source characterization (Task 2);
8 geologic investigation (Task 3); surface water sediment investigation (Task 4); vadose zone
9 investigation (Task 5); air investigation (Task 6); data evaluation (Task 7); QRA (Task 8);

10 identification and/or verification of action-, contaminant-, and location-specific CMRs (Task 9); and
11 completion of the field investigation report (Task 10). Information is provided on each task to help
12 estimate project schedules and costs.

13
14 Tasks 2 through 6 control data collection and field activities. Each of these field-related tasks

-0 15 is broken down into four subtasks: data compilation and review, field investigation, laboratory
(-r,) 16 analysis, and data evaluation.„. j

17
^,_ 18 Data compilation and review for each of the field-related tasks was largely completed during
Y 3 19 the production of the B Plant Source AAMS Report (DOE-RL 1993c). The AAMS report presents a

20 compilation of the historical, physical, chemical, and radiological data for the 200-BP-11 Operable
21 unit. Additionally, Appendices C, D, and E of the 216-B-3 Expansion Ponds Closure Plan (DOE-RL
22 1993b) provides the sampling results from the surface and vadose zone investigation at the Expansion
23 Ponds. Chapters 2.0 and 3.0 of this work/closure plan summarize the findings of these two
24 documents. Data collected during field investigation activities will be integrated with existing data
25 and evaluated. Data collected during nonintrusive activities, such as surface radiation surveys and
26 surface geophysics surveys (ground-penetrating radar), will be evaluated immediately to help optimize
27 locations for surface samples, boreholes, test pits, and auger holes. The overall data evaluation
28 strategy is outlined in Section 5.1.6.
29

30 The r2iatioruhip between the neid-reiated tasks and field activities is summarized in
31 Table 5-1. Many of the field activities are associated with more than one task. For example,
32 borehole field activities will yield data for the source characterization, geologic investigation, and
33 vadose zone investigation tasks.
34
35 The following sections briefly outline the nature of each task and subtask, and the activities
36 with which they are associated.
37
38 5.1.1.1 Project Management (Task 1). The objectives of project management during the
39 implementation of the field investigation work/closure plan are to direct and document project
40 activities, to ensure that data and evaluations generated meet the goals and objectives of this
41 work/closure plan, and to administer the field investigation and CMS within budget and schedule.
42 The initial project management activities will be to assign individuals to roles established in the
43 project management plan of the B Plant AAMS Report (Appendix Q. The project management task
44 is detailed in Section 5.1.2.
45

46 5.1.1.2 Source Characterization (Task 2). The purpose of the source characterization is to (1)
47 determine the exact locations and boundaries of the waste management units and unplanned releases;
48 (2) conduct document reviews, surveys, and sampling of source material to verify the presence and
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1 content of dangerous, radioactive, or mixed waste; and (3) collect surface and near-surface chemical
2 and radiological data for use in a QRA.

3
4 The subtasks and field activities that are associated with the source characterization at each
5 waste management unit are summarized in Table 5-2. The majority of source characterization data
6 will be collected during radiation surveys, and borehole, test pit, and auger hole sampling activities.
7 The source characterization activities are included with the field investigation activities described in
8 Section 5.1.3.

10 5.1.1.3 Geologic Investigation (Task 3). The primary purpose of the geologic investigation is to
11 characterize the stratigraphy of the vadose zone and to collect geologic data that can be used to
12 estimate conditions that influence the occurrence, distribution, and contaminant migration through the
13 vadose zone. The subtasks and field activities associated with the geologic investigation at each waste

-
14 management unit are summarized in Table 5-3. The geologic investigation activities are included with,..^
15 the field investigation activities discussed in Section 5.1.3.

rs 16
17 The majority of geologic data will be collected from the boreholes within the operable unit.r^w
18 This-activity will -produce;st€ormation ot•, the latera. extent, vertical extent, and surface geometry of
19 aquitards in the vadose zone. These aquitards are significant because they may retard the downward
20 movement of water and form zones of perched water that allow the lateral movement of contaminants.

^^Y- 21 Physical samples collected during the boring activities will be used to characterize the hydraulic
22 properties of various vadose zone media.
23
24 5.1.1.4 Surface Water Sediment Investigation (Task 4). The primary goal of this task is to
25 evaluate the impact of facility operations on surface water sediments in the 200-BP-11 Operable Unit.
26 Surface water sediments have been previously sampled in the 216-B-3 Main Pond; 216-B-3-3 Ditch;
27 and 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds during Phase 1 and 2 sampling activities as
28 discussed in Chapter 3.0. Also, during the spring of 1994, all water was routed to the 216-B-3C
29 Expansion Pond, and the surface water sediments in the 216-B-3 Main Pond and 216-B-3-3 Ditch
30 have since been covered as discussed in Section 2.6, "Interim Stabilization Activities at the 216-13-3
31 Main Pond and the 216-B-3-3 Ditch." Therefore, additional sediment samples will be obtained
32 indirectly during borehole, test pit, and auger hole sampling activities.
33
34 5.1.1.5 Vadose Zone Investigation (Task 5). The primary objective of this task is to define the
35 nature and vertical extent of contamination in the vadose zone. This includes characterizing
36 contamination in vadose zone soils and in perched water. The subtasks and field activities associated
37 with the vadose zone investigation are summarized in Table 5-4. The vadose zone data will be
38 collected during borehole, test pit, and auger hole sampling activities.
39
40 The vadose zone beneath the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds was
41 previously characterized during the Phase 3 sampling activity discussed in Chapter 3.0. Additional
42 vadose zone characterization activities in these units will be limited with efforts concentrated on the
43 216-B-3A Expansion Pond. The 216-B-3A Expansion Pond will serve as the analog unit for the other
4; two ponds.
45
46 Vadose zone activities are further discussed with the field investigation activities in
47 Section 5.1.3:2.
48
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1 5.1.1.6 Air Investigation (Task 6). The scope of this task is to establish background concentrations
2 of airborne contaminants, evaluate the potential impact of contaminated air inhalation to workers
3 during intrusive field activities, and to monitor the impacts of field activities on area-wide air quality.
4 The subtasks and field activities associated with the air investigation are summarized in Table 5-5.
5 The background and area-wide air data will be collected from existing air sampling networks (see
6 Plate 1) established by Westinghouse Hanford Company. The potential impacts of contaminated air
7 inhalation to workers during intrusive field activities will be evaluated utilizing portable air monitors.
8 The air investigation activities are further discussed in Section 5.1.3.3 (non-specific field investigation
9 activities) and Section 5.1.4 (protocols and procedures). Note that additional air monitorCng activities
10 for personal safety and health may be required in future safety documentation (e.g., Safety Analysis
11 Documents and Hazardous Waste Operations Plans).
12
13 5.1.1.7 Data Evaluation (Task 7). Data generated during the field investigation will be evaluated
14 and integrated with existing data in an ongoing manner. Data from some field activities will be used
15 to define later activities. The data evaluation task is described in detail in Section 5.1.6.

t,=`^ 16^-w
a 17 5.1.1.8 Qualitative Risk Assessment (Task 8). Qualitative risk assessments will be performed on

^<--' 18 waste management units that are eligible for corrective measures. These assessments provide a
19 semiquantitative assessment of risk and will be focused on the principal risk drivers in the operable
20 unit. The results of these assessments will be used to help determine the need for a corrective

s+, 21 measure, to select the corrective measure, and to detetmine risk-based cleanup levels for the
22 corrective measure. The QRA is discussed in detail in Section 5.1.7.
23
24 5.1.1.9 Identification of Potential Action-, Contaminant-, and Location-Specific Corrective
25 Measure Requirements (Task 9). The identification of potential operable unit-specific CMRs will be
26 an ongoing effort during the field investigation and corrective measure processes and is further
27 described in Section 5.1.8.
28
29 5.1.1.10 Field Investigation Report (Task 10). A report will be prepared that presents the results
30 of the field investigation and QRA at each waste management unit. The field investigation report is
31 described in more detail in Section 5.1.9.
32
33 5.1.1.11 Other Tasks (Task 11). This task has been reserved in the event that additional tasks are
34 identified during the course of the project.
35
36
37 5.1.2 Project Management (Task 1)
38
39 This section presents a summary overview of the project management subtask activities that
40 will occur throughout the field investigation process and includes the following:
41
42 • Subtask la, Project Management (Section 5.1.2.1)
43 • Subtask lb, Meetings (Section 5.1.2.2)
44 • Subtask lc, Cost and Schedule Control (Section 5.1.2.3)
45 • Subtask Id, Data Management (Section 5.1.2.4)
46 • Subtask le, Progress Reports (Section 5.1.2.5)
47 • Subtask if, Quality Assurance (Section 5.1.2.6)
48 • Subtask lg, Health and Safety (Section 5.1.2.7)
49 • Subtask lh, Community Relations (Section 5.1.2.8).
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1 5.1.2.1 Project Management (Subtask 1a). Project management includes the day-to-day
2 supervision of, and communication with, project staff and subcontractors. Throughout the project,
3 daily communication between office and field personnel will be attempted, along with periodic
4 communication with subcontractors. This constant and continual exchange of information will be
5 necessary to assess progress, to identify potential problems quickly enough to make necessary
6 corrections, and to keep the project within the budget and focused on the objectives and schedule.
7 Details of the project management plan are provided in Appendix C of the B Plant AAMS Report
8 (DOE-RL 1993c).
9 '
10 5.1.2.2 Meetings (Subtask 1b). Meetings will be held, as necessary, with members of the project
11 staff, subcontractors, regulatory agencies, and other appropriate groups to communicate information,
12- assess projFctstanus, and resolve problems. A kickoff meeting will be held with designated project
13 personnel, and project staff meetings will be held weekly. The 200-BP-11 Operable Unit project
14 coordinators will meet on a weekly basis to share information and to discuss progress and problems.
15 The fre uenc of other meetin s will be determined based on need and on schedules in the Tri-Pat--.... q Y g rtY
16 Agreement (Ecology et al. 1994).

17
18 5.1.2.3 Cost and Schedule Control (Subtask 1c). Project costs, including labor, other direct costs,
19 and subcontractor expenses, will be tracked monthly using an earned-value approach. The budget for
20 tracking activities will be computerized and will provide the basis for invoice preparation and review
21 and for preparation of progress reports. Scheduled milestones will be tracked monthly for each task
22 of each project phase. This will be done in conjunction with cost tracking.
23
24 5.1.2.4 Data Management (Subtask 1d). The work activity file for the 200-BP-11 Operable Unit
25 will be kept organized, secured, and accessible to project personnel. The project file will be
26 maintained to comply with the Information Management Overview, which is included in the B Plant
27 AAMS Report, Appendix D. All field reports, field logs, health and safety documents, QA/quality
28 control (QC) documents, laboratory data, memoranda, correspondence, and reports will be logged
29 into the file upon receipt or transmittal. This task is also the mechanism for ensuring that data
30 management procedures are carried out as documented in the B Plant AAMS Report Information
31 Management Overview.
32
33 5.1.2.5 Progress Reports (Subtask le). Progress reports prepared at quarterly intervals are
34 believed to be sufficient for purposes of the field investigation and CMS. The reports will be
35 prepared, distributed to project personnel (project and unit managers, coordinators, contractors,
36 subcontractors, etc.), and entered into the 200-BP-11 Operable Unit project file. The reports will
37 summarize the work completed, present data generated, and provide evaluations of the data as they
38 become available. Progress, anticipated problems, recommended solutions, upcoming activities, key
39 personnel changes, status of deliverables, and budget and schedule information will be included in the
40 reports.
41
42 5.1.2.6 Quality Assurance (Subtask lf). All work on the Hanford Site is subject to the
43 requirements of DOE Order 5700.6C, Quality Assurance (DOE 1991) and other QA guidance
44 documents as applicable, e.g., the Hanford Analytical Services Quality Assurance Plan (HASQAP)
45 (DOE-RL 1994). Such documents establish broadly applicable QA program requirements for all
46 types of project activities. To ensure that the objectives of this field investigation are met in a manner
47 consistent with the DOE order, all work conducted by BHI will be performed in compliance with
48 existing QA manuals and the Environmental Engineering and Technology Function QAPjP that
49 specifically describes the application of manual requirements to environmental investigations. The
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1 200-BP-11 Operable Unit QAPJP (Appendix A) details the QA/QC protocols to be followed during
2 the 200-BP-11 Operable Unit RFI/CMS process. The QAPjP defines the specific means that will be
3 used to ensure that the sampling and analytical data are defensible and will effectively support the
4 purposes of the investigation.
5
6 5.1.2.7 Health and Safety (Subtask lg). The Health and Safety Plan (B Plant AAMS Report,
7 Appendix B) will be used to implement standard health and safety procedures for BHI employees and
8 contractors engaged in field investigation and CMS activities in the 200-BP-11 Operable Unit.
9
10 Activities associated with field sampling and sample transport may involve both external and
11 internal exposure to ionizing radiation from adjacent tanks, piping, and contaminated soils: Sample
12 collection activities may also involve exposure to hazardous chemicals. Review by BHI Occupational
13 Health and Safety and issuance of any Radiation Work Permits and Hazardous Waste Operations
14 Plans [EII 2.1, "Preparation of Site-Specific Health and Safety Plans" (WHC 1988a)] will be
15 performed prior to the start of any sampling activity. All personnel entering the job site will fulfill
16 the minimum requirements for entry as discussed in EII 1.1, "Hazardous Waste Site Entry
17 Requirements" (WHC 1988b).
18
19 An as low as reasonably achievable (ALARA) plan that addresses the potential radiation
20 exposure of task personnel during field tasks will be completed prior to the commencement of field
21 operations. Guidance on such assessments is found in WHC-CM-4-1I (WHC 1988a) as referenced in
22 EII 2.3, "Administration of Radiation Surveys to Support Environmental Characterization Work on
23 the Hanford Site" (WHC 1988b). A radiation dose assessment evaluation will be performed for the
24 anticipated soil samples and on its completion will be used in conjunction with estimates of sample
25 size and duration of exposure to prepare an ALARA plan.
26
27 5.1.2.8 Community Relations (Subtask lh). Community relations activities will be conducted in
28 accordance with the Community Relations Plan for the Hanford Site (Ecology et at 1989). All
29 community relations activities associated with the 200-BP-I1 Operable Unit will be conducted under
30 this overall Hanford Site Community Relations Plan.
31
32
33 5.1.3 Field Investigation Activities (Tasks 2 to 6)
34
35 The field investigation activities are designed to accomplish the following tasks: source
36 characterization (Task 2), geologic investigation (Task 3), surface water sediment investigation
37 (Task 4), vadose zone investigation (Task 5), and air investigation (Task 6). These tasks are
38 described briefly in Section 5.1.1. This section recommends specific activities to be conducted for
39 the field investigation, although final determination of field activities will be made through issuance of
40 descriptions of work.
41
42 Table 5-6 summarizes the field activities that are planned at each waste management unit and
43 unplanned release site. Several activities that are not associated with individual waste management
44 units are listed in the table under their own headings. In addition, the table has been divided between
45 primary field activities and supporting field activities. Supporting field activities must generally be
46 conducted along with each of the primary field activities. The subsections of this work/closure plan
47 describing each field activity and waste management unit are also listed in the table.
48
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1 Section 5.1.3.1 discusses the overall approach to the field investigation. Section 5.1.3.2
2 discusses the locations and frequencies of each activity and is subdivided into groups of TSD units,

3 past-practice units, and unplanned release units. The protocols and procedures for each type of field

4 activity are described in Section 5.1.4. Section 5.1.5 describes the laboratory analyses that each

5 sample will undergo.

5.1.3.1 General Approach. The general sequence of activities for the each waste management unit
is as follows:

10 (1) Surface radiation surveys (Section 5.1.4.1)

11----__----- _(2) Ground-penetrating radar.curvey.c (Sertinn 5.1.4.2)

12 (3) Electromagnetic surveys

13 (4) Subsurface spectral geophysics on appropriate existing wells (Section 5.1.4.5)
14 (5) Surface soil sampling

15 (6) Test pits and auger holes

16 (7) Boreholes with spectral geophysics as casing is telescoped

17 (8) Perched water sampling.

18

19 Activities one through four aid in the refinement of sampling points for activities five through
20 seven. Surface radiation surveys are run for health and safety reasons, to identify potential surface
21 soil sampling locations, and to refine borehole, test pit, and auger hole locations. If no surface
22 contamination is detected during the surface radiation survey, then no surface soil sampling will occur
23 at that waste inanagement unit. Subsurface investigations (boreholes, test pits, and auger hole) will
24 proceed whether or not surface contamination is detected. Surface geophysics surveys (ground-
25 penetrating radar and electromagnetic) will be used to better identify the boundaries of the 216-B-3-1
26 and 216-B-3-2 Ditches and existing pipelines. Subsurface spectral gamma logging may be used to
27 identify radioactivity within the vadose zone thus identifying potential sampling points in nearby
28 proposed boreholes.
29
30 Figure 4-4 depicts the sampling design for the operable unit. This design has been previously
31 agreed on by the DOE-RL and the regulators as a result of DQO meetings (see Section 4.1) held for
32 the operable unit. It was also agreed that additional sampling efforts would be defined after the
33 evaluation of data obtained from this sampling scheme. The intent of the sampling design is to locate
34 the areas of highest contamination in the operable unit and to provide sufficient data to make final
35- --- - corrective measure-decisions: The .-emainder, of-this section discusses the sampling approach for the
36 proposed sampling scheme shown in Figure 4-4.
37
38 5.1.3.1.1 Field Screening and Action Levels. All samples and cuttings will be field
39 screened for evidence of volatile organics and radionuclides. Volatiles will be screened by the field
40 geologist or other qualified personnel using an organic vapor monitor. Radionuclides will be screened
41 by alpha- and gamma-counting instruments. The protocols and procedures for field screening is
42 further discussed in Section 5.1.4.3.2.
43
44 The action level for radionuclide screening is twice background. Readings of less than twice
45 the average background are within the normal background variability for the site and therefore are not
46 indicative of the presence of anthropogenic radionuclides. The action level for volatile organic
47 screening is 5 ppm. Areas above the prescribed action levels will be referred to as "hot spots."
48
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1 Prior to initiating drilling, a local area background reading will be determined at a
2 background site to be determined in the field (e.g., the 216-E-28 Contingency Pond).

3
4 5.1.3.1.2 Risk Assessment Sampling. The purpose of this section is to ensure that samples
5 are obtained from borehole, test pit, and auger hole sites to support risk assessments. To support a
6 risk assessment evaluation of the external exposure pathway for humans and exposure to burrowing
7 animals, a sample should be taken in the upper 2 m(6 ft) of soil. Additional sampling for risk
8 assessment is desired at a depth of 5 to 6 m(15 to 20 ft) to evaluate the potential exposure to humans
9 or wildlife through plant uptake. This additional sampling will be fulfilled as part of the vadose zone
10 sampling investigation discussed in the next section.
11 -
12 If surface radioactivity is less than twice background, and continues to be less than twice
13 background at depth, a sample is needed only to support a risk assessment, i.e., from between 0.6 to
14 2 m(2 to 6 ft). After a risk assessment sample has been taken, another sample does not need to be

^ 15 obtained until the sediments (i.e., the pond/ditch bottoms) are encountered. However, if radioactivity
16 (or other field screening) warrants, additional samples may be obtained at the discretion of the field

-° 17 geologist in consultation with the operable unit task lead. Sampling from the sediments to depth will
:>

cz-, 18 be taken in accordance with Section 5.1.3.1.3.
^; 19

20 If surface radioactivity is above twice background, a surface sample may be taken. However,
i°a•, 21 if activity continues to increase below the surface, a sample of greater radioactivity may be taken

22 instead of a surface sample. In either case, a sample must be taken from 0.6 to 2 m(2 to 6 ft) to
23 support a risk assessment. After a risk assessment sample has been taken, another sample does not
24 need to be obtained until the sediments are reached. However, if radioactivity (or other field
25 screening) warrants, additional samples may be obtained at the discretion of the field geologist.
26 Sampling from the sediments to depth will be taken in accordance with Section 5.1.3.1.3.
27
28 5.1.3.1.3 Vadose Zone Sampling. This section describes the soil sampling points for
29 vadose zone sampling in boreholes, test pits, and auger holes. Vadose zone samples will be taken at
30 predetermined depths, lithological interfaces, and/or hot spots (Section 5.1.3.1.1, areas above twice
31 background for radioactivity and/or 5 ppm for organic vapors).
32
33 Pre-established default sampling depths for chemical and physical samples are described below
34 and will be used in conjunction with lithologic changes and hot spot sampling. These depths are
35 approximate, and excavated material will be screened in the field so that the most contaminated soils
36 are sampled. The sampling depths listed below are based on a zero datum at the sediment (pond/ditch
37 bottoms) horizon.
38
39 • Groundwater borehole -- 0, 0.6, 2, 3, 6, 9, 12, 15, 23, 30, and 46 m(0, 2, 5, 10,
40 20, 30, 40, 50, 75, 100, and 150 ft), with an additional sample, if possible, above the
41 water table [about 61 m(200 ft)]
42
43 • Shallow boreholes [15 m(50 ft)] -- 0, 0.6, 2, 3, 6, 9, 12, and 15 m(0, 2, 5, 10, 20,
44 30, 40, and 50 ft)
45
46 - Auger holes and test pits -- 0, 0.6, 2, 3, 6, and 9 m(0, 2, 5, 10, 15, and 20 ft).
47
48 Chemical and physical samples will be taken at major lithologic changes. Estimates of these
49 lithologic changes will be made prior to drilling using current stratigraphy maps. However, the field
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geologist will make the final determination of the actual sampling location. Additionally, the field
geologist will make the decision as to when to sample a hot spot. Typically, the first indication of a
hot spot will trigger sampling.

5 5.1.3.2 Sampling Locations and Frequencies. As discussed in Section 5.1.3.1, surface radiation
6 surveys, surface geophysics surveys, and spectral gamma logging will be used to refine sampling
7 locations and frequencies of surface samples, boreholes, test pits, and auger holes. The general
8 approach to the frequency of sampling at depth was discussed in the previous section.
9

10 The approximate sampling locations for boreholes, test pits, and auger holes are shown in
11 Figure 4-4 and described in the following sections. -
12
13 5.1.3.2.1 216-B-3 Main Pond, Overflow Pond, and 216-B-3-3 Ditch. A surface radiation
14 survey was performed at the 216-13-3 Main Pond and 216-B-3-3 Ditch during interim stabilization
15 (backfilling) activities in 1994 (Section 2.6). The results of the survey will be used to optimize
16 sampling locations at the areas of highest contamination. Additionally, nearby existing monitoring
17 wells, 699-44-43B, 699-44-42, 699-43-43, 699-43-45, and 699-43-42J (see Plate 1), will undergo
18 RLS logging, prior to intrusive activities, to identify whether any particular sediment horizon may be
19 more likely to exhibit elevated activities.
20
21 Surface sampling activities are not expected at the 216-13-3 Main Pond or 216-13-3-3 Ditch
22 because of the recent interim stabilization activities. Surface samples are more likely to be taken
23 from the overflow pond. Surface samples may be taken if warranted by radiation surveys
24 (Section 5.1.3.1.2).
25

26 Two boreholes and four auger holes are planned at the 216-13-3 Main Pond. One 15-m (50-f1)
27 borehole will be placed at the eastern midline (deepest section) of the pond and one borehole to
28 groundwater at the western midline of the pond. The auger holes will be located as follows: one in
29 the southwest corner of the pond; one in the delta area of the 216-13-3-3 Ditch (south side of the
30 pond); another on the north side of the pond directly north of the 216-B-3-3 Ditch delta area; and the
31 last one in the southeast region of the pond.
32
33 Only one intrusive characterization activity is planned for the overflow pond. One test pit
34 will be established in the location of highest radioactivity identified by a surface radiation survey or,
35 if no surface radiation is detected, the test pit will be placed in the center of the Overflow Pond.
36
37 One borehole and three auger holes are planned at the 216-B-3-3 Ditch. Test pits may be
38 used instead of the auger holes if judged acceptable by health physics personnel. A 15-m (50-fl)
39 borehole will be placed at the confluence of the 216-13-3-2 and 216-13-3-3 Ditches. Another borehole
40 will be located at the headwall (west end) area of the ditch but is identified with the 216-13-3-1 Ditch.
41 The auger holes will be placed as follows: one midway between the 216-A-29 Ditch (200-PO-5
42 Operable Unit) and the headwall (west end); one just east of the A-29 Ditch; and one midway
43 between the borehole and main pond.
44
45 5.1.3.2.2 216-B-3-1 and 216-B-3-2 Ditches. A surface radiation survey and geophysics
46 survey will be performed at the 216-B-3-1 and 216-13-3-2 Ditches. The results of the survey will be
47 used to optimize sampling locations at the areas of highest contamination. Additionally, nearby
48 existing monitoring well, 699-43-45 (see Plate 1), will undergo RLS logging, prior to intrusive
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1 activities, to identify whether any particular sediment horizon may be more likely to exhibit elevated
2 activities.
3
4 Surface sampling activities are not specifically planned for these ditches because they have
5 been interim stabilized. However, surface samples may be taken if warranted by radiation surveys.
6 Also, the general sampling scheme (Section 5.1.3.1.2) ensures that the near surface [0.6 to 2 m (2 to
7 6 ft)] is sampled during subsurface characterization activities.
8
9 Two boreholes and three test pits are planned at the 216-B-3-1 and 216-B-3-2 Ditches. Auger
10 holes will be used instead of the test pits if high radiation or other health- and safety-related
11 conditions warrant. One 15-m (50-ft) borehole will be located at the east end (headwall) of the
12 ditches, and another 15-m (50-ft) borehole will be established in the 216-B-3-1 Ditch midway between
13 the headwall and 216-B-3 Main Pond. Two test pits will be established in the 216-B-3-1 Ditch: one
14 midway between the two boreholes and one at the western end of the ditch approximately midway
15 between the borehole and 216-B-Main Pond. The third test pit will be located in the 216-B-3-2 Ditch
16 in line with the westernmost test pits of the 216-B-3-1 and 216-B-3-3 Ditches.
17
18 5.1.3.2.3 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. The 216-B-3A Expansion
19 Pond is considered the analog unit for the 216-B-3B and 216-B-3C Expansion Ponds because all liquid
20 received by the 216-B-3B and 216-B-3C Ponds passed through the 216-B-3A Pond. Additionally,
21 these three ponds were characterized during Phase 1, 2, and 3 activities (Section 3.1), and are
22 currently being assessed for clean closure in the 216-B-3 Expansion Ponds Closure Plan (DOE-RL
23 1993b). However, Phase 1, 2, and 3 activities did not fully characterize the ponds for the
24 radionuclides of concern to the operable unit, and therefore will be further assessed for radionuclides.
25
26 A surface radiation survey will be performed at all three ponds. Some radiation surveys will
27 be performed at the 216-B-3A Pond as part of the interim stabilization activities (see Section 2.6).
28 The results of these surveys will be evaluated to determine if additional surveys are needed at the 3A
29 Pond. Radiation surveys at the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds will be
30 included with the nonintrusive activities. The results of the surveys will be used, if needed, to locate
31 potential sampling locations.
32
33 Surface sampling activities are not specifically planned for the 216-B-3A, 216-B-3B, and
34 216-B-3C Expansion Ponds because of surface characterization previously performed during Phases 1
35 and 2 (Section 3.1). However, surface samples may be taken if warranted by radiation surveys.
36 Nearby existing monitoring wells, 699-43-45 and 699-44-43 (see Plate 1), will undergo RLS gamma
37 spectrometer surveys to identify potential areas of elevated radiation for vadose zone characterization.
38
39 A borehole to groundwater was drilled in each of the three ponds and the soils characterized
40 as part of the Phase 3 activities ( Section 3.1). This characterization activity, along with surface
41 characterization, has shown that dangerous waste is not a concern in the unit based on residential
42 cleanup standards. These activities also indicated very low levels of radionuclide contamination.
43 Therefore, only one characterization activity is planned for the 216-B-3A Expansion Pond. One
44 auger hole will be established at the center of the trench dredged in the middle of the pond.
45

-- 46 _ ------- 5.1 .&2,4--216-E-28 Continge.n.cyPond. The216-E-2$ Contingency Pond has never been
47 used, and therefore no sampling activities are planned.
48
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1 5.1.3.2.5 Unplanned Releases. Unplanned Releases UN-200-E-14 and UN-200-E-92 were
2 discussed in Section 2.1 and do not have an impact on the sampling design for the operable unit.
3 Unplanned Release UN-200-E-14 was a dike failure on the east side of the main pond and is now part
4 of the 3A Pond. Unplanned Release UN-200-E-92 consisted of contaminated tumbleweeds that have
5 been removed and disposed. Other unplanned releases associated with the operable unit (e.g.,
6 UPR-200-E-34 and UPR-200-E-138) resulted in direct discharges to the waste management units and
7 will therefore be characterized as part of the waste management units.
8
9 5.1.3.3 Nonsite-Specific Activities. Nonsite-specific activities include perched water sampling, air
10 sampling, and a pipeline integrity assessment.
11 -
12 5.1.3.3.1 Perched Water Sampling. Five boreholes are planned for the 200-BP-1I
13 Operable Unit investigation, four to 15 m(50 ft) and one to groundwater [about 61 m(200 ft)]. The
14 proposed locations of these boreholes are shown in Figure 4-4. If perched water is encountered in a
15 borehole, a perched water monitoring well will be installed that is screened against the water-bearing
16 interval. Further discussion regarding the installation and sampling of a perched water well is
17 provided in Section 5.1.4.9.
18
19 5.1.3.3.2 Air Sampling. Five permanent air samplers are stationed within the 200-BP-11
20 Operable Unit (see Plate 1). The samplers contain filters, which collect particles entrained in the air.
21 The sample filters are exchanged weekly and saved to be analyzed quarterly. The analyses from these
22 filters will be used to establish a baseline for the air in the operable unit prior to commencing field
23 activities and to assess the overall impacts of field activities to area-wide air quality. This air
24 sampling effort is an ongoing activity, currently managed by Westinghouse Hanford Company, that is
25 independent of the other activities described in this work/closure plan.
26
27 During the intrusive field work (e.g., test pits and boreholes) at the 200-BP-11 Operable Unit,
28 the air will be monitored more closely to assess the potential impact of contaminated air inhalation to
29 workers. This will require the usage of portable air samplers to measure potential contamination
30 downwind of the sites. In general, two air samplers will be stationed downwind (based on windroses,
31 Figure 2-2) within 500 m(1,650 ft) of the intrusive sites. The sample(s) at each station will be
32 collected at a height of 2 m(6.6 ft) above ground level and in a location free from unusual localized
33 effects (e.g., near a large building, vehicular traffic, or trees) that could result in artificially high or
34 low concentrations. Additionally, in consideration of borehole and test pit locations, the samplers
35 should be strategically placed to minimize the need to relocate them.
36
37 In addition, fugitive dust and volatile organic compound monitoring may be conducted as part
38 of the health and safety program of each work site.
39
40 5.1.3.3.3 Pipeline Integrity Assessment. The process effluent pipelines within the
41 200-BP-11 Operable Unit are depicted in Figure 3-1 and Plate 1. The PUREX Cooling Water Line
42 and the 216-B-3-2 Pipeline are the only pipelines of interest to the operable unit investigation because
43 all other pipelines are active and/or associated with other facilities. Furthermore, these active
44 pipelines convey only clean water as regulated per WAC 173-303 and therefore pose virtually no
45 threat of contaminating the operable unit. A surface radiation survey will be performed over these
46 two pipelines consisting of approximately 700 m (2,300 ft). Two sections of pipe are to be further
47 assessed: the capped PUREX Cooling Water Line leading to the Gable Mountain Pond and the
48 southern segment of the 216-B-3-2 Pipeline. An internal camera and radiation survey will be
49 performed on these portions of pipe if technically and economically feasible. The emphasis of these
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1 surveys will be to assess pipeline integrity, identify potential leak points, and attempt to correlate the
2 leak points to potential surface contamination. An assessment for potential soil sampling will be made
3 after these surveys are complete. If areas of probable leaks are detected, an assessment of potential
4 contamination will be performed, and additional soil samples may be taken and analyzed for
5 constituents listed in Table 3-2.

5.1.4 Field Investigation Protocols and Procedures

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

5.1.4.1 Field Screening. All samples and cuttings will be field screened for evidence of
radionuclides and volatile organics.

Radionuclides will be screened using gamma (NaI) radiation detectors and low-level alpha and
beta detectors. All instruments will be used, maintained, and calibrated consistent with EII 3.2,
"Calibration and Control of Monitoring Instruments" (WHC 1988b), and EII 3.4, "Field Screening"
(WHC 1988b).

Prior to initiating drilling, a one-time background reading will be taken using the above
instruments at a background site to be determined in the field (e.g., the contingency pond).
Instrument background will be measured on freshly disturbed surface soil, holding the instruments
less than 2.5 cm (1 in.) from the soil. The field geologist will record the background levels in the
borehole log according to EII 9.1, "Geologic Logging" (WHC 1988b), prior to the start of drilling.

Radionuclides will be screened according to EII 3.4, "Field Screening" (WHC 1988b). The
field geologist will record screening results in the borehole log [EII 9.1, "Geologic Logging" (WHC
1988b)]. The action level for radionuclide screening is twice background. Readings of less than
twice the average background are within the normal background variability for the site and so are not
indicative of the presence of anthropogenic radionuclide. Readings over twice background will be
assessed as potential surface samples.

The field geologist or other qualified personnel will screen samples and cuttings for volatile
organics using either a flame ionization detector or photoionization detector. The relative response
ratios of the chlorine-based compounds for either the flame ionization detector or photoionization
detector range from 10% for carbon tetrachloride (flame ionization detector) to 105 % for
1,1,1-trichloroethane (flame ionization detector). To detect the chlorinated compounds using survey-
type instruments under ambient, uncontrolled conditions, the 5-ppm action level provides reasonable
confidence in detection of these compounds. The action level for volatile organic screening is 5 ppm.
The 5-ppm limit is based on the total volatile organic compounds detected as either benzene or
methane equivalents.

5.1.4.2 Surface Radiological Surveys. Surface radiological surveys will be conducted on the waste
management units within the 200-BP-11 Operable Unit using gamma (NaI) radiation detectors and
beta detectors. Table 5-6 also specifies the units that will receive surface radiological surveys.
Surveys will also be run as part of the pipeline integrity assessment task. Unified surveys should be
run on units that are historically and geographically related to one another. These unit groupings
include the following:

216-13-3 Main Pond and 216-B-3-3 Ditch
216-13-3-1 and 216-B-3-2 Ditches and the overflow pond
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216-B-3A Expansion Pond
216-B-313 Expansion Pond
216-B-3C Expansion Pond.

5 The approximate limits of each survey can be assessed from the waste management unit
6 boundaries shown on Plate 1. Survey boundaries will be extended until no further contamination is
7 found along the survey boundaries. The smallest area covered (Table 5-2) by the surveys is about
8 40,500 m2 (435,600 ftZ) and will therefore be conducted with the Ultrasonic Ranging and Data System
9 (USRADS) or Mobile Service Contamination Monitor II (MSCM-II). The USRADS or IGISCM-II
10 will automatically correlate and record count rate, dose rate, and position information during the
11 survey. The pipeline integrity surveys will also utilize the USRADS or MSCM-II. -
12
13 These surveys will be done primarily to locate areas of elevated surface radiation (above twice
14 background) for potential sampling (Section 5.1.3.1) and to optimize sampling locations for
15 boreholes, test pits, and auger holes. Locations of elevated radiation will be marked in the field and
16 evaluated as sampling locations for subsurface characterization and also as potential surface samples.
17 Prior to the initial surveys, a one-time instrument background will be determined at a background site
18 to be determined in the field. Instrument background will be measured on a freshly disturbed surface
19 soil, holding the instrument less than 2.5 cm (1 in.) from the soil.
20
21 Surveys will be conducted by a qualified health physics technician. This individual will be
22 responsible for verifying the proper working condition of the instruments and for recording field
23 measurements in accordance with the applicable health physics procedures. A survey report will be
24 prepared and will include a description of the survey methods used, the survey results, and a list of
25 surface soil sampling location recommendations.
26
27 5.1.4.3 Surface Geophysical Surveys. Ground-penetrating radar surveys are planned to locate
28 pipelines and the stabilized 216-B-3-1 and 216-B-3-2 Ditches.A ground-penetrating radar survey will
29 generate a continuous profile of shallow subsurface features by transmitting and then receiving
30 reflected high-frequency radio waves. The ground-penetrating radar may also be used to detect
31 buried objects and voids and to delineate the limits of disturbed ground.
32
33 If needed, an electromagnetic survey may be utilized to provide supporting evidence of ditch
34 and pipeline boundaries. An electromagnetic survey will use a transmitter coil to induce eddy
35 currents in the subsurface. The eddy currents generate a secondary electromagnetic field that is
36 measured with a receiver coil. The intensity of these currents is a function of ground conductivity.
37
38 These surveys will be performed prior to locating test pits/auger holes for the 216-B-3-1 and
39 216-B-3-2 Ditches and pipeline integrity assessment because they are nonintrusive and can be used to
40 locate disturbed ground boundaries, buried objects, and backfill depths. This information will be used
41 to help find the ditch boundaries. Specific survey grid coordinates will be established from a
42 minimum of three recoverable reference points, staked and located during a later geodetic survey.
43 Each data point will be designated with a unique number associated with the facility and its grid
44 location. All geophysical surveys will be conducted according to EII 11.2, "Geophysical Survey
45 Work" (WHC 1988b).
46
47 5.1.4.4 Source Area Boreholes. Five boreholes [one to groundwater, four to 15 m (50 ft)] will be
48 made during the 200-BP-11 Operable Unit field investigations (Table 5-6). Additional shallow
49 boreholes may be required if conditions prevent the use of test pits and/or auger hole sampling, e.g.,
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radiation may be too high for a test pit, or a test pit/auger hole may reach its maximum depth and
still be in contaminated soil. Criteria for the sampling locations and frequencies within boreholes are
provided in Section 5.1.3.2.

5 5.1.4.4.1 Borehole Drilling. The boreholes will be sited to avoid buried obstructions and if
6 hot spots persist, in areas that appear most contaminated. Before drilling commences, an offsite
7 utility check should be performed. In all cases, drilling will also be preceded by a surface radiation
8 survey of the area and, at some locations (Table 5-1), surface geophysics. If a boring encounters
9 contamination at such high levels that it cannot be continued as determined by health physics
10 personnel, it should be abandoned according to the procedures outlined in EII 6.10,
11 "Decommissioning Wells" (WHC 1988b), and a new boring located per the direction of the operable
12 unit task lead and field team leader.
13
14 The drilling technique used on the boreholes will be the cable-tool method or other acceptable
15 drilling technique. Drilling operations will be conducted according to WHC-S-014, "Generic Well
16 Specification for Groundwater Monitoring Wells" (Hodge 1990), and EII 5.4, "Field Cleaning and/or
17 Decontamination of Equipment." A short drive barrel sampler [0.6 m(2 ft) maximum length] will be
18 used to remove soils (slough and/or undisturbed material) from the borehole between sampling
19 intervals. Hard-tool drilling will be initiated only as a last resort when drilling conditions are not
20 conducive to the use of the drive barrel. The decision to drill with the hard tool will be made by the
21 drilling field team leader only after consultation with the field geologist and/or the project
22 coordinator.
23
24 As drilling proceeds, the field geologist will be responsible for completing the borehole
25 geologic log. The borehole geologic log will be completed according to Ell 9.1, "Geologic Logging"
26 (WHC 1988b). The geologic log will contain sample type and depth, lithologic description, and any
27 other geologic information the field geologist believes is pertinent to the characterization of the
28 subsurface stratigraphy.
29
30 If perched water is encountered in a boring, a perched water well will be installed that is
31 screened against the water-bearing interval. Any of the four 15-m (50-ft) boreholes that do not
32 encounter perched water will be abandoned. The groundwater borehole will also be abandoned unless
33 it is assessed for use as a groundwater monitoring well. Holes will be abandoned according to the
34 procedures outlined in EII 6.10, "Decommissioning Wells" (WHC 1988b). Perched water wells will
35 be installed after the boreholes have been advanced to the proper depth. The design and specification
36 of these wells will be according to the information presented in WHC-S-014 (Hodge 1990). In
37 general, the wells will be constructed of 0.1-m- (4-in.) inner diameter 304 stainless steel, joint-
38 threaded casing, and wire-wrapped well screen. The screen slot and pack sand size will be
39 determined from the results of sieve analyses in the screened interval. The wells will be installed in
40 accordance with WHC-S-014, "Generic Well Specification for Groundwater Monitoring Wells"
41 (Hodge 1990).
42
43 5.1.4.4.2 Borehole Sampling. Chemical, physical, and archive samples will be collected
44 from each borehole. The split-spoon sampler will be the primary device for collecting these samples.
45 All split-spoon sampling depths will be recorded to the nearest 0.025 m(0.10 of a foot). All depths
46 will be recorded to the nearest 0.025 m(0.10 of a foot). The chemical, physical, and archive
47 sampling intervals are unit- and depth-specific and are described along with the individual boreholes
48 in Section 5.1.3.2. The sampling intervals are approximate depths only and may be modified at the
49 discretion of the onsite geologist based on observed lithologic changes and/or hot spots. If perched

5-14



DOE/RL-93-74, Draft A

1 water is encountered in a boring, the sampling interval should be modified such that at least one
2 chemical and physical sample is collected in the saturated zone. Sample intervals may be extended by
3 driving the split-spoon sampler a second time if an insufficient sample volume is collected during the
4 first attempt.

6 All samples and cuttings will be field screened for evidence of volatile organics and
7 radionuclides per Section 5.1.4.1. The action level for radionuclide and volatile organic screening is
8 twice background and 5 ppm, respectively (Section 5.1.4.1). These action levels will typically trigger
9 a readiness for sampling.
10
11 Chemical samples will be collected in accordance with EII 5.2, "Soil and Sediment Sampling"
12 (WHC 1988b). Sample container types, preservation requirements, and special handling requirements
13 are also defined in EII 5.2. Analytical services may require the use of sample authorization forms to
14 further define there requirements. Chemical samples will be collected with a split-spoon sampler with
15 stainless steel liners. To ensure that the sample is not compressed, drilling personnel will not
16 overdrive the sampling device. The split-spoon and liners will be decontaminated before use
17 according to EII 5.5, "Laboratory Cleaning of RCRA/CERCLA Sampling Equipment" (WHC 1988b).
18 Prior to sampling, slough in the borehole will be removed to the greatest extent possible. Sampling
19 personnel will preserve the samples in accordance with the EPA guidelines set forth in Test Methods
20 for Evaluating Solid Wastes (EPA 1986). All chemical samples will be geologically logged by the
21 field geologist. Chemical samples will be labeled with the appropriate Hanford Environmental
22 Information System (HEIS) number to accommodate sample tracking and data entry into the HEIS
23 system. Quality assurance requirements are discussed in Appendix A.
24
25 Physical samples will be collected from boreholes only and by the same procedures as for
26 chemical samples. All of the physical samples will undergo a Type A set of physical analyses, but a
27 sample from each major lithology (as determined by the field geologist) will also undergo a Type B
28 set of physical analyses. Both suites of physical analyses are described in Section 5.1.5.2.
29
30 The samples must be collected and transported in a manner that preserves the original
31 moisture content and soil structure. Type A samples will be collected in sample sleeves. Samples for
32 moisture content will be collected in moisture tins or mason jars. Every effort should be made to
33 maintain the sample in the sleeve in an undisturbed state, and the sleeve must be as full as possible.
34
35 Portions of physical samples that have been unconditionally radiologically released will be
36 sent to an existing storage facility to be archived. Radiologically contaminated samples will be sent to
37 a long-term storage facility if one is available. If no long-term storage facility is available for
38 radiologically contaminated samples, no contaminated samples will be taken for archive. The
39 unconditionally radiologically released samples will be archived according to EII 5.7A, "Hanford
40 Geotechnical Sample Library Control" (WHC 1988b).
41
42 5.1.4.4.3 Borehole Analytical Priorities, Physical and chemical samples are generally
43 grouped together so that the two sets of data may be compared. Chemical samples will always take
44 precedence over physical samples, which take precedence over archive samples. Additionally, if
45 there is insufficient sample size, the priority for sample analyses is as follows:
46
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1 RCRA Past-Practice
2 and TSD units Perched Water
3 Radionuclides Radionuclides
4 Metals Metals
5 Semivolatile organics analysis Volatile organics analysis
6 Volatile organics analysis Semivolatile organics analysis
7 General chemistry General chemistry
8 Physical Physical
9
10 Note that these priorities are the same for both RCRA past-practice and RCRA TSD waste
11 management units. -
12
13 5.1.4.5 Backhoe Test Pits and Auger Hole. Backhoe test pits are planned at the 216-B-3-1 and
14 216-8-3-2 Ditches and the overflow pond. Auger holes may be used instead of test pits and are also

r:r-c-' 15 planned at the other waste management units. The depth of these test pits/auger holes are planned to
16 be 6 m(20 ft) below the ditch/pond sediments. Fill material (stabilization soil) may be about 3 in
17 (10 ft) deep, making the total depth of a test pit about 9 m(30 ft). The maximum depth that can be

-- '_'^ -. 1g_- .-- reached iaa test_pit is about 12m (39 ft)
19
20 The excavation field work for test pits will be conducted using a crawler-mounted backhoe on
21 a full revolving base or other appropriate equipment. The excavations will be made at the center of
22 the overflow pond, and across the ditches.
23
24 An area designed specifically for taking samples from the backhoe bucket will be designated
25 at least 9 m(30 ft) away from the excavation pit within reach of the bucket. Samples will be
26 collected from the backhoe bucket using hand tools and standard soil sampling techniques identified in
27 EII 5.2, "Soil and Sediment Sampling, Appendix I Test Pit/Trench Sampling" (WHC 1988b).
28 Samples will be logged by a geologist. After the test pit has been completed, it will be backfilled
29 with the excavated material. This action will require regulator approval and will be discussed in more
30 detail in descriptions of work. Such approval has been granted at other Hanford study areas in the
31 past.

33 5.1.4.6 Subsurface Geophysics. Subsurface geophysics (RLS) will be run on the new boreholes as
34 each casing string reaches its maximum depth. Boreholes will be logged according to EII 11.1,
35 "Geophysical Logging" (WHC 1988b). A description of the typical equipment configuration,
36 calibration, and acquisition parameters for this technique is presented in the QAPjP (Appendix A).
37 Spectral gamma logs (RLS) will also be performed on the following 12 existing monitoring wells:
38
39 • 699-40-39
40 • 699-40-40A
41 • 699-41-40
42 • 699-42-39B
43 • 699-42-40A
44 • 699-42-41
45 • 699-43-41F
46 • 699-43-42J
47 • 699-43-43
48 • 699-44-42
49
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1 • 699-44-43B
2 • 699-43-45.

4 These wells were selected for logging because they are located within or adjacent to waste
5 management units associated within the 200-BP- 11 Operable Unit. If analysis of data from these 12
6 wells indicate that spectral gamma logging provides useful information, a second round of spectral
7 logging may be instituted. The extent of the second round of spectral logging will be assessed and
8 scheduled after evaluation of the initial loggings. Data from these existing wells may also be used to
9 refine the sampling intervals at nearby proposed wells. -
10
11 The RLS spectral gamma logs will be run on each new hole to provide an in situ spectral
12 analysis. Gamma-gamma and neutron-epithermal-neutron logs will also be run if the technology is
13 available at the time of the field work. These two techniques can give valuable information on the
14 stratigraphy and water content of the units adjacent to the borehole.
15
16 Although most groundwater monitoring wells in the operable unit have been logged for gross
17 gamma, only one well (699-40-40B) was logged for specific activities with the spectral gamma
18 method. No anthropogenic radionuclides were detected (WHC 1991c). Logging should be conducted
19 at the other wells in the future.
20
21 5.1.4.7 Surface Soil Sampling. Surface soil samples may be collected at the waste management
22 units indicated in Table 5-6. The actual number and locations of samples collected at the waste
23 management units will depend on the results of surface radiation surveys (Section 5.1.3.1). Samples
24 will be collected from the most contaminated areas exceeding action levels (twice background) as
25 identified by the radiation surveys. If two or more separate and distinct contaminated areas are
26 identified during a given survey, more than one sample may be collected. At waste management units
27 that have been surface stabilized, samples should not be collected unless radionuclide contamination is
28 indicated above action levels by surface radiation surveys. At waste management units that have not
29 been surface stabilized, at least one sample should be collected even if the surface radiation survey
30 does not identify contamination. Such a sample should be collected at the approximate center of the
31 unit. If contamination is detected, the determination of the sampling locations should be made during
32 the surface radiation surveys and is described in more detail in Section 5.1.3.1.
33
34 Samples will be collected with a stainless-steel shovel. Surface soil samples will be collected
35 according to EII 5.2, "Soil and Sediment Sampling" (WHC 1988b). The analyses that each sample
36 will undergo are further described in Section 5.1.5. Each sample will be sent to the appropriate
37 controlled facility (i.e., 222-S Laboratory) for classifications before being sent to a laboratory for
38 analysis. Quality assurance requirements are discussed in Appendix A.
39
40 5.1.4.8 Pond and Ditch Bottom Sampling. Sampling of the 216-B-3-3 Ditch, main pond, and
41 expansion pond bottoms was performed during Phase 1 and 2 activities in support of the 216-B-3
42 Expansion Ponds Closure Plan (DOE-RL 1993b). The results of these sampling events are
43 summarized in Section 3.1 and more completely in Appendices C, D, and E of the 216-B-3
44 Expansion Pond Closure Plan (DOE-RL 1993b). Currently, surface water remains in only the
45 216-B-3C Expansion Pond, and only the "bottoms" of the 216-B-3A and 216-13-313 Expansion Ponds
46 are exposed. Therefore, since the Expansion Ponds are being clean closed, no direct pond and ditch
47 bottom sampling will occur in the operable unit. However, the buried pond and ditch bottoms will be
48 sampled in conjunction with borehole, test pit, and auger hole sampling.
49
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1 5.1.4.9 Perched Water Sampling. If perched water is encountered in sufficient quantity during
2 borehole drilling, a well will be installed in the perched water zone and the perched water sampled.
3 Perched water sampling will be conducted according to the protocols listed in EII 5.8, "Groundwater
4 Sampling" (WHC 1988b). Temperature, pH, turbidity, and electrical conductivity will be monitored
5 during the purging of each well. Turbidity is normally not required per EII 5.8, but will be required
6 to evaluate if the perched water is derived from the aquifer. Wells will be purged until a minimum of
7 three well and sand pack pore space volumes have been removed, all parameters have stabilized, or
8 the well is dry. Purged groundwater will be collected and disposed as described in EII 10.3,
9 "Purgewater Management" (WHC 1988b). Normally, one perched water sample will be taken.
10 However, for inorganics, two samples will be collected per well instead of one; one will be
11 unfiltered, and a second will be filtered through a 0.45-micron filter onsite before being bottled and
12 preserved. Only an unfiltered sample will be required for organic analyses. Samples will be labeled
13 with the well designation, an indication of the filtration, and the date of collection.
14
15 Perched water level measurements will be taken monthly and before the wells are purged and
16 sampled. These data will be used to evaluate water level fluctuations and to establish horizontal
17 perched water gradients. The vertical gradients within the perched water zone will not be studied.
18 Horizontal gradients will be measured if possible. These data will also be used to determine the
19 amount of water that needs to be purged from each well before it is sampled. All measurements will
20 be conducted according to EII 10.2, "Measurement of Groundwater Levels" (WHC 1988b).
21
22 5.1.4.10 Air Sampling. Five permanent air samplers (see Plate 1) currently managed by
23 Westinghouse Hanford Company will be utilized for the 200-BP-1 I air sampling program. The air
24 samples are collected by drawing ambient air through a 47-mm (2 in.) open-face filter at a flowrate of
25 0.056 m'/min (2 ft'/min) about I m(3 ft) above the ground. Throughout the 200 Areas, air samplers
26 are operated on a continuous basis. Sample filters are exchanged weekly, held 1 week to allow for
27 decay of short-lived natural radioactivity, and sent for initial laboratory analyses of gross alpha and
28 beta activity. After the initial analysis, the filters are stored until the end of the calendar quarter, at
29 which time they are composited by sample location (or deemed as appropriate according to the annual
30 reports) and sent for laboratory analyses of specific radionuclides. In 1993, the radionuclides
31 reported were Be-7, CePr-144, Co-60, Cs-134, Cs-137, Eu-154, Eu-155, K-40, Pu-238, Pu-239/240,
32 Ru-106, Sb-125, Sr-90, U-234, U-235, U-238, Zn-65, and ZrNb-95. Compositing of the filters by
33 sample location provides a larger sample size, and thus a more accurate measurement of the
34 concentration of airborne radionuclides resulting from operations in the 200 Areas. The most recent
35 yearly composite analysis of air filters from the 200-BP-11 Operable Unit area will be used as the
36 baseline for the air sampling program.
37
38 Portable air monitors will maintain the same protocols and procedures as the permanent air
39 monitors, except final compositing of the samples will occur prior to relocating the samplers, with
40 analyses to be performed as soon as possible thereafter.
41
42 If further air monitoring is required for personal health and safety , the monitoring equipment
43 procedures and protocols will be specified or referenced in future safety documentation (e.g., Safety
44 Analysis Documents and Hazardous Waste Operations Plans).
45
46 5.1.4.11 Pipeline Integrity Assessment. The only pipelines of interest for this assessment are
47 approximately 1,150 m(3,700 ft) of the PUREX Cooling Water Line (see Figure 3-1 and Plate 1) and
48 the 216-B-3-2 Pipeline. All other pipelines are active and transport only clean water. A surface
49 radiation survey will be run over the top of, and 5 m(17 ft) to each side of the pipelines. The
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survey will be increased if contamination is noted on the survey boundaries. The surface
vey will be conducted with USRADS or MSCM-II. The radiation survey will be
cording to the protocols described in Section 5.1.4.2. If radioactivity is encountered,
amples may be collected from the most contaminated areas.

ra and radiation surveys will be performed inside of the inactive portion of the pipelines,
uned technically or economically unfeasible. The emphasis of these surveys will be to
r leak points in the lines, to attempt to correlate leak points to surface contamination,
the selection of potential test pit locations. -

nding on the extent of contamination, test pits (or auger hole) may be excavated along
ificant leak points identified by the previous surveys. However, test pits are not
ound the pipelines. If a test pit is utilized, the test pit(s) will be dug to a depth of
y 6 m(20 ft), and between one and three samples may be collected from each pit. The
id sampling procedures for the test pits are the same as those described in
.5.

nple Designation and Handling. Field logs will be maintained to record all field
and activities according to EII 1.5, "Field Logbooks" (WHC 1988b). Samples for
alysis will be taken at five waste management units and along one pipeline within the
perable Unit as indicated in Tables 5-2 and 5-6. These will be placed in appropriate
d properly preserved. All samples for laboratory analysis will be transported under
>dy in accordance with EII 5.1, "Chain of Custody" (WHC 1988b), and EII 5.11,
aging and Shipping" (WHC 1988b). The analysis of the soil and source samples will
,.ination of radiological, chemical, and physical characteristics.

{EIS is used to track the sample and laboratory data obtained during these investigations.
will be identified and labeled with a unique HEIS sample number in the field. The
s will be assigned in the field according to EII 5.10, "Obtaining Sample Identification
Accessing HEIS Data" (WHC 1988b). The sample location and corresponding HEIS
be documented in the field logbook.

:ontamination Equipment and Procedures. Decontamination procedures have been
r the Hanford Site by BHI and are provided in the Environmental Investigations and Site
ion Manual (WHC 1988b), which includes decontamination requirements and specific
adiological and nonradiological contamination. EII 5.4, "Field Cleaning and/or
ion of Equipment" (WHC 1988b), establishes methods for cleaning and/or
ng tools and equipment used in site characterization and monitoring activities. EII 5.5,
'leaning of RCRA/CERCLA Sampling Equipment" (WHC 1988b), applies to the
unpling equipment used for RCRA/CERCLA sampling before the equipment is taken
and to equipment used to collect samples for both physical and analytical testing.
not apply to cleaning equipment that is used to collect samples for physical testing; such
cleaned in accordance with EII 5.4.

iment decontamination will occur in conjunction with most of the sampling activities
200-BP-11 Operable Unit. The methods will generally consist of washing or steam
a detergent/water or other decontamination solution. Field decontamination of drilling
here applicable, shall be performed within impoundments in the decontamination zone to
I wash liquids are captured. All wash liquids used for decontamination purposes must
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I be properly disposed of according to applicable state/federal regulations. Drilling and backhoe
2 equipment will be decontaminated before use on another borehole as required to ensure the safety of
3 personnel and prevent cross-contamination of samples.
4
5 5.1.4.14 Investigation Derived Waste. Investigation derived waste generated by field investigation
6 and CMS activities will be managed according to EII 4.2, "Interim Control of Unknown, Suspected,
7 Hazardous and Mixed, and Radioactive Waste" (WHC 1988b), or as agreed upon by the cognizant
8 regulators (DOE, EPA, Ecology). If investigation derived waste is managed according to EII 4.2, the
9 following exception to the procedure applies: because of excessive turnaround times between sample
10 submittal to the laboratories and receipt of sample analysis, if the 90-day clock (waste generation to
11 disposal) is detennined by the cognizant regulators to be appropriate for the RFI/CMS, the clock will
12 not begin until generator receipt of the sample analyses results used for waste designation purposes.
13 The samples collected for the field investigation study will be sufficient for waste designation and
14 waste management unit characterization.
15
16 5.1.4.15 Geodetic Surveys. Geodetic surveys will apply to almost all the tasks required to complete
17 the operable unit characterization and will occur at most of the waste management units within the
18 operable unit (see Table 5-6). Surveys are to be completed by a licensed surveyor, registered in
19 Washington State. Surveyors will be accompanied, at least initially, by the field team leader (or
20 designee) to familiarize the surveyors with specific locations. At least two controls will be
21 referenced to a National Geodetic Survey datum obtained from a permanent bench mark. The North
22 American Datum (NAD) 1983 (Lambert Projection) will be used for horizontal control and the North
23 American Vertical Datum (NAVD) will be used for vertical control.
24
25 Horizontal (x,y coordinates) locations of surface soil samples and the corners of surface
26 geophysical surveys, and surface radiation surveys will be professionally surveyed. Horizontal and
27 vertical locations (x, y, z coordinates) will be professionally surveyed for those soil boreholes that
28 have a well screen installed. Abandoned boreholes, test pits, and auger holes will also be surveyed.
29
30
31 5.1.5 Laboratory Analysis
32
33 Surface soil samples, vadose zone soil samples (from boreholes, test pits, and auger holes),
34 and perched water samples will be sent for chemical analysis. Air monitoring samples collected from
35 the air samplers are controlled under a separate program and are typically analyzed for cesium-60,
36 strontium-90, plutonium-238, plutonium-239, plutonium-240, uranium, gross alpha, and gross beta.
37 Only borehole soil samples will be sent to the laboratory for physical analyses. Table 5-7 summarizes
38 the types of samples that will be collected from each of the waste management units and the general
39 chemical analyses. The analyses are described in greater detail in Sections 5.1.5.1 and 5.1.5.2.
40
41 5.1.5.1 Chemical Analyses. Table 5-7 lists the contaminants of concern for the 200-BP-11 Operable
42 Unit, practical quantitation limits (nonradioactive) and minimum detection limits (radioactive), and the
43 suggested analytical method. For some of the analytes, the contract laboratory may have to use a
44 different analytical method than the suggested one, which is acceptable as long as the alternate method
45 is approved by Ecology.
46
47 If an insufficient sample exists to perform all of the analyses, the analyses must be prioritized
48 in the order they are listed on the table (Table 5-7, footnotes b,e). The concentrations of many of the
49 radionuclide contaminants of concern (Table 3-2) will be calculated from parent or daughter
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relationships. The radionuclides whose concentrations will be calculated in this way are listed in
Table 3-2 and on the bottom of Table 5-7 (footnote a).

For the following reasons, the list of contaminants of concern may be modified for some
samples.

(1) Surface soil samples will not be analyzed for volatile organics. These compounds are
unlikely to persist in near-surface conditions.

10 (2) To facilitate Ecology's concerns regarding known and suspect contamination
11 (Section 3.1), the TSD unit (main pond, 216-B-3-3 Ditch, and overflow pond) will be
12 analyzed for a"modi5ed" 40 CFR 264 Appendix IX groundwater monitoring list.
13 The modified Appendix IX list is defined as the Appendix IX analytes minus

tX£ 14 phosphorous pesticides (method 8140), herbicides (method 8150), dioxins
CF"-, 15 (method 8280), and non-halogenated volatile organics (method 8015).

16
17 (3) Perched water samples will be analyzed for the contaminants of concern listed in
18 Table 5-7, the Modified Appendix IX list, and three additional analytes: fluoride,
19 carbon-14, and tritium. In addition, each water sample will undergo radionuclide and

. 20 inorganic analyses on both filtered and unfiltered samples.
^'-; 21

5.1.5.2 Physical Property Analyses. Samples will be collected from boreholes to analyze physical
properties in support of computer modeling and calculations of contaminant transport. For the
purpose of this work/closure plan, physical properties are defined as the environmental and soil
properties needed to evaluate the "physics" of contaminant transport, which include pH, moisture
content, calcium carbonate content, organic carbon content, and mineralogy. Samples for physical
analyses will be divided into two suites: Type A analyses will be performed on all samples from the
boreholes and involve a limited number of analyses. Type B analyses will be collected from each
major lithology (field geologist's decision) within the borehole and require a comprehensive set of
analyses. The samples will be analyzed using American Society for Testing and Materials methods,
Soil Science Society of America Standards, and/or DOE approved procedures such as WHC-IP-0635,
Geotechnical Engineering Procedures Manual (WHC 1991a).

The following physical analyses will be run on Type A samples:

• Particle density
• Particle size distribution
• Bulk density
• Particle size distribution
• Moisture content
• pH
• CaCO3 content.
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1 The following physical analyses will be run on Type B samples:

2
3 • The five Type A analyses listed above

4 • Saturated hydraulic conductivity
5 • Unsaturated hydraulic conductivity
6 • Matric potential and soil moisture retention curves (for unsaturated samples only)
7 • Cation exchange capacity

8 • Organic carbon content
9 • If possible, Eh (soil oxidation/reduction potential)

10 • Mineralogy.

11 -
12
13 5.1.6 Data Evaluation (Task 7)

14

15 Data generated during the field investigation will be integrated, evaluated, and coordinated
16 with other corrective measure activities. The results of certain field activities will be evaluated
17 immediately because they will influence the later field investigation activities. These include data
18 from surface radiological, surface geophysics, and pipeline camera surveys. Data from other field
19 investigation activities will undergo an initial review as they become available. All information
20 generated during the field investigation will be integrated and evaluated for the field investigation
21 report. An important part of this review will be the QRA. The results of these evaluations will be
22 provided in Volume 2 of this document.
23
24
25 5.1.7 Qualitative Risk Assessment (Task 8)
26
27 For RCRA past-practice units, the field investigation premise is that it is not necessary, in all
28 cases, to extensively characterize a site before cleanup decisions can be made. However, RCRA TSD
29 units tend toward a more extensive site characterization to justify corrective measure decisions. Also,
30 RCRA TSD units do not currently implement risk assessments in their corrective measure logic.
31 However, a QRA will be scheduled to be performed on all units in the operable unit, including the
32 TSD units. The results of the QRA will be provided in Volume 2 of this document.
33
34 A QRA is defined in the Hanford Site Past-Practice Strategy as "a judgment not based solely
35 on quantification, agreed to by the parties, based upon available site data regarding the threat posed
36 by site contamination" (DOE-RL 1991b). A QRA may be performed on the basis of existing site data
37 or may be performed following evaluation of field investigation data, and is intended to support the
38 justification and implementation of the corrective measures. Qualitative risk assessments will be
39 conducted in accordance with the guidance provided in the Hanford Site Baseline Risk Assessment
40 Methodology (DOE-RL 1993e). The industrial exposure scenario will be adapted for the operable
41 unit and is based on the specific physical and chemical characteristics of the site, applicable transport
42 pathways, exposure routes, and receptors.
43
44 Although qualitative assessments impose less stringent requirements for data quality, data
45 collected during the field investigation is expected to possess the level of quality required by the
46 quantitative baseline risk assessment. Qualitative risk assessment for the operable unit will be divided
47 into three groups of units: (1) the 216-B-3 Main Pond, overflow pond, and 216-13-3-3 Ditch; (2) the
48 216-13-3-1 and 216-B-3-2 Ditches; and (3) the 216-B-3A, 216-13-313, and 216-B-3C Expansion Ponds.
49
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1 One of the initial steps in proceeding with corrective measure decisions for the operable unit
2 will be performance of a QRA to better assess the potential risks associated with the site based on
3 previous data and future field investigation data. The qualitative assessment will use the data as input
4 and obtain risk assessment results that should be definitive of the potential risks associated with the
5 operable unit. The risk assessment results will then be used to help support risk-based target
6 concentrations for the operable unit past-practice unit and TSD facility closure activities.
7
8 The QRA results will also be useful for judging the adequacy of existing data. Data gaps
9 exist regarding the nature and extent of many potential contaminants. The need for further sampling
10 and analyses that characterize previously unmeasured potential contaminants, primarily nonradioactive
11 organic and inorganic compounds, will be evaluated in light of the QRA results. Additional
12 characterization effort may unnecessary if the risk assessment results indicate that these other potential
13 contaminants are not likely to contribute to overall risks, or that a few of the most significant
14 contaminant concentrations are adequate predictors of less important contaminant levels.
15
16 If additional characterization data are needed, they will be collected and input to a qualitative
17 reassessment of potential risks and target contaminant levels. Because the field investigation will
18 produce a wealth of data to refine the conceptual model, the QRA tools will remain available
19 throughout the corrective measure process.
20
21
22 5.1.8 Identification of Potential Action-, Contaminant-, and Location-Specific
23 Corrective Measure Requirements (Task 9)
24
25 The formulation of operable unit-specific CMRs is an ongoing process throughout the field
26 investigation and CMS. CMRs were identified (as ARARs) in the B Plant AAMS Report (DOE-RL
27 1993c) and are summarized in Section 3.3. In addition, potential CMRs for the 200 East Area are
28 being currently developed. Following the evaluation of analytical data under Task 7, potential
29 contaminant-specific and location-specific CMRs will be reviewed based on the new knowledge of
30 contamination at the site and the site setting. Once the potential CMRs for the 200-BP-11 Operable
31 Unit have been properly identified, EPA and Ecology will be asked to verify the potential action-,
32 contaminant-, and location-specific CMRs.
33
34
35 5.1.9 Field Investigation Report (Task 10)
36
37 An interim field investigation report will be prepared upon completion of the field
38 investigation. This report will consist of a preliminary summary of the characterization activities
39 described in Tasks 1 through 9 and will be provided in Volume 2 of this document. Information
40 pertinent to the operable unit conceptual model will be refined, as necessary. The report will include
41 the results of source investigations; identify the nature and vertical extent of contamination at the
42 liquid waste disposal facilities; identify the potential action-, contaminant-, and location-specific
43 CMRs; and provide a qualitative assessment of the risks associated with the sites. The report will
44 include an assessment of the need for corrective measures at each site and will make recommendations
45 on the corrective measures that should be implemented.
a^
47
48
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5.2 CORRECTIVE MEASURES STUDY

Based on the Hanford Past-Practice Strategy (DOE-RL 1991b), as outlined in Chapter 1.0,
several paths exist that lead to a CMS. The CMS is conducted based on interim EPA guidance (EPA
1988b).

7 As outlined in Chapter 1.0, candidate waste management units for IRMs have been selected
8 (all units are IRM candidates except the unplanned releases, which are remedial investigation
9 candidates). However, the intent of this work/closure plan is to bypass the IRM process and go
10 directly to the final corrective measure for the units. The data required to select a corrective measure
11 for these units will be gathered during the field investigation. The data obtained from the'field
12 investigation will then be used for corrective measure selection in the CMS.
13
14 The above strategy applies to both RCRA past-practice and RCRA TSD units. During the
15 CMS process, the study will identify and address specific issues regarding the RCRA past-practice
16 and RCRA TSD integration. The CMS will be provided in Volume 3 of this document.
17
18
19 5.2.1 Alternatives Development
20
21 The objective of the CMS is to develop a range of potential corrective measure alternatives
22 that are protective of human health and the environment based on refinement of the preliminary
23 remedial alternatives developed in the B Plant AAMS Report [Chapter 7.0 (DOE-RL 1993c)], data
24 gathered during the field investigation, and the results of the QRA. The CMS will develop
25 alternatives based on the information obtained from the field investigation ( i.e., contaminant types and
26 geologic characteristics), and will then evaluate or screen the alternatives against three criteria:
27 effectiveness, implementability, and relative cost. Those alternatives rating highest after screening
28 will be carried over to the corrective measure analysis.
29
30 The general identification of remedial action objectives, general response actions, remedial
31 technologies, and a preliminary list of remedial alternatives for the 200-BP-11 Operable Unit are
32 presented in Chapter 7.0 of the B Plant AAMS Report. Remedial action objectives will henceforth be
33 referred to as corrective measure objectives (CMOs) to maintain unity in terminology. These
34 response actions, technologies, and alternatives are considered preliminary and will be modified, as
35 appropriate, based on the evaluation of field investigation data and the QRA. This section discusses
36 how these preliminary identified corrective measures will be refined following EPA guidance (EPA
37 1988a). The development of corrective measure alternatives will be accomplished in the following
38 steps:
39
40 • Refinement of preliminary CMOs
41 • Development of preliminary general response actions
42 • Final identification of potential remediation technologies
43 • Evaluation of process options for each remediation technology
44 • Assembly of final corrective measure alternatives
45 • CMR refinement.
46
47 Each step is summarized below. Additional details can be found in EPA's interim final
48 remedial investigation/feasibility study ( RFI/CMS) guidance document (EPA 1988a).
49
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1 5.2.1.1 Refinement of Preliminary Corrective Measure Objectives. The preliminary CMOs will
2 be re-evaluated and finalized to discuss environmental medium-specific or source-specific goals for
3 protecting human health and the environment. The environmental media of concern are surface soil,
4 surface water, vadose zone soil, perched groundwater, air, and biota. Contaminants of concern,
5 exposure routes, receptors, and acceptable contaminant levels or ranges of levels for each exposure
6 route will be specified for each medium at each site. Acceptable contaminant levels will be based on
7 identified chemical-specific CMRs, advisory and/or TBC criteria, or results of the QRA.
8
9 5.2.1.2 Development of Final General Response Actions. Final general response actions, which
10 are broad classifications of actions or combinations of actions that will satisfy the CMOs, will be
11 developed from the preliminary general response actions on a medium-specific basis. Examples of
12 general response actions are no action, institutional controls and monitoring, disposal, extraction,
13 excavation, containment, and treatment. The waste management units and waste characteristics for
14 the 200-BP-11 Operable Unit for which the general response actions are appropriate will be evaluated
15 as part of this task. Considered in this evaluation will be the radiological, chemical, and physical
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

conditions to which general response actions might be applied.

5.2.1.3 Final Identification of Potential Corrective Measure Technologies. A final list of
potential corrective measure technologies will be developed for each identified general response
action. A preliminary list of some applicable technologies is presented in Chapter 7.0 of the B Plant
AAMS Report (DOE-RL 1993c). The identified technologies and process options may not all be
suitable for use at the 200-BP-11 Operable Unit. First, the identified options will be evaluated for
technical implementation. This is determined by comparing the capabilities of each process option to
the physical and chemical characteristics of the waste management units within the operable unit.
Sometimes an entire technology may be eliminated because its process options are not technically
implementable. The rationale for screening each remediation technology will be documented.

5.2.1.4 Evaluation of Process Options. Once identified, options are evaluated for technical
implementation. The second step involves a closer evaluation of the process options associated with
each remaining technology. Process options will be evaluated on the basis of effectiveness,
implementability, and relative cost.

The effectiveness evaluation will focus on the following:

The potential effectiveness of the process options in handling the estimated areas or
volumes of the contaminated medium and attaining the CMOs for that medium

The degree that human health and the environment may be compromised during
construction and implementation required by the process option

How proven and reliable the process option is with respect to the contaminants and
conditions at the waste management units within the 200-BP-1I Operable Unit.

Both technical and institutional implementability are considered in evaluating process options.
Technical implementability will eliminate those options that are clearly ineffective or unworkable at
the 200-BP-11 Operable Unit. Institutional considerations include the ability to obtain necessary
permits for any offsite actions; the ability to meet substantive requirements of relevant permits for
onsite actions; the availability and capacity of appropriate treatment, storage, and disposal services;
and the availability of essential equipment and skilled labor.

5-25



DOE/RL-93-74. Draft A

I Cost will be an evaluation criterion. Relative order-of-magnitude capital, operations, and
2 maintenance costs, as opposed to detailed estimates, will be determined based on engineering

3 judgement. Processes within the same technology type will be compared with respect to cost.
4
5 Innovative technologies may be applicable at the 200-BP-11 Operable Unit. Should an
6 innovative technology exhibit fewer environmental impacts, better treatment, or lower costs over a
7 conventional technology, it could progress through the screening process.

9 Applicable technologies with one or more feasible process options will be used in developing
10 corrective measure alternatives. Multiple process options based on one technology may be chosen if
11 they are significantly different and the result of one would not adequately represent the other. If
12 possible, one representative process from each technology will be selected to simplify the subsequent
13 development and evaluation of alternatives without limiting flexibility during corrective measure
14 design. Process options that are not selected for development, generally, will not be considered later
15 in the CMS. However, they may be reinvestigated during corrective measure design if the associated
16 technology is selected for implementation at the 200-BP-11 Operable Unit.
17
18 5.2.1.5 Assembly of Corrective Measure Alternatives. Preliminary alternatives will be re-
19 evaluated and further developed for each contaminated environmental medium of concern based on
20 the results of the field investigation and the QRA. This will involve assembling medium-specific
21 process options, remedial technologies, and general response actions.
22
23 Section 121(b)(1) of CERCLA has a statutory preference for permanent treatment and waste
24 volume reduction. This is also the preference for RCRA TSD units. However, as described in
25 40 CFR 300.430 (e)(9)(iii) of CERCLA, nine criteria are to be considered in the evaluation for
26 remedial selection: (a) overall protection of human health and the environment; (b) compliance with
27 ARARs; (c) long-term effectiveness and permanence; (d) reduction of toxicity, mobility, or volume
28 through treatment; (e) short-term effectiveness; (f) implementability; (g) cost; (h) state acceptance;
29 and (i) community acceptance. Therefore, a remedy that involves treatment and waste volume
30 reduction will not necessarily be the preferred alternative. Additionally, for the initial screening
31 evaluation of alternatives (Section 5.2.2.2), the major considerations will be long- and short-term
32 effectiveness, implementability, and cost. After the initial screening of alternatives, a detailed
33 screening using all nine criteria will be performed (Section 5.2.3.2) to select final corrective
34 measures.
35
36 5.2.1.6 Corrective Measure Requirements Refinement. A preliminary identification of potential
37 CMRs (ARARs) was developed as part of the B Plant AAMS Report (DOE-RL 1993c, Chapter 6.0).
38 These CMRs will be re-examined after the corrective measure alternatives have been assembled to
39 eliminate options that are not desirable or feasible based on regulatory requirements.
40
41
42 5.2.2 Corrective Measure Alternatives Screening
43
44 Screening follows the development of alternatives and precedes analysis. The objective of
45 screening the alternatives is to reduce the list of potential corrective measure alternatives to a
46 manageable level. The potential corrective measure alternatives will be evaluated in greater detail,
47 based on effectiveness, implementability, and cost. The optimal alternatives that best attain the
48 CMOs will then be retained for detailed analysis.
49
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The following is a summary of the alternative screening process. Further details can be found
in the draft RI/FS (RFI/CMS) guidance (EPA 1988a).

5.2.2.1 Refinement of Corrective Measure Alternatives. The corrective measure alternatives will
be further refined to identify details of process options, process sizing requirements, time frames, and
the ability to attain the CMOs. The field investigation information will more accurately identify the
nature and extent of contamination so that suitable equipment, technologies, and process options can
be evaluated.

10 The specific types of information that will be developed under this task for the technologies
11 and process options used in each alternative will be as follows: -
12
13 • Size and configuration of onsite removal and treatment systems
14
15 • Identification of contaminants that impose the most demanding treatment requirements
16
17 • Size and configuration of containment structures
18

19 • Time frame in which treatment, containment, or removal goals can be achieved
20
21 • Treatment rates or flow rates associated with treatment processes
22
23 • Special requirements for construction of treatment or containment structures, staging
24 construction materials, or excavation
25
26 • Distances to disposal facilities
27
28 • Required permits and imposed limitations.
29
30 All information and assumptions used in generating this information will be thoroughly
31 documented during the CMS (Volume 3).
32
33 5.2.2.2 Screening Evaluation of Alternatives. The corrective measure alternatives will be screened
34 with regard to the short- and long-term effectiveness, implementability, and cost. An evaluation of
35 innovative alternatives will also be made and comparisons will be made among similar alternatives.
36 The most promising alternatives will be carried forward for further analysis, and then distinctions
37 across the entire range of alternatives will be made.
38
39 Alternatives will be retained that have the most favorable composite evaluation. The
40 selections, to the extent practicable, will preserve the range of appropriate alternatives based on the
41 general response actions. Four or fewer alternatives for the waste management units within the
42 200-BP-1 ]. Operable Unit are expected to be retained. Additional alternatives may be needed if
43 offsite disposal, as opposed to operable unit-specific, alternatives are developed and preferred.
44 Alternatives not selected may be reconsidered if new information shows additional advantages.
45
46 5.2.2.2.1 Effectiveness Evaluation. Each alternative will be evaluated on the basis of its
47 ability to protect human health and the environment through reductions in toxicity, mobility, or waste
48 volume. Short-term protection needed during the construction and operation period, and long-term
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1 protection needed after completion of the corrective measure alternative, will be evaluated.
2 Sensitivity analyses will be prepared to evaluate probable performance.
3
4 Residual contaminant levels remaining after a reduction of waste toxicity, mobility, or volume
5 will be compared to contaminant-specific CMRs, pertinent to consider values, and levels established
6 through risk assessment calculations.
7
8 5.2.2.2.2 Implementability Evaluation. Implementability is a measure of both the technical
9 and institutional feasibility of accomplishing an operable unit remedial alternative. Technical
10 feasibility refers to the ability to construct, operate, meet action-specific CMRs, and maintain and
11 monitor the technologies or process options. Institutional feasibility refers to the ability to obtain
12 approvals from appropriate agencies and to procure required services, equipment, and personnel.
13
14 Alternatives deemed not technically feasible will be dropped from consideration. If agency
15 approval is necessary for an institutionally infeasible alternative, the alternative will not be dropped
16 from further consideration. In the latter situation, the remedial alternative will be retained, if
17 possible, with the incorporation of appropriate coordination steps needed to lessen its negative
18 aspects.
19
20 5.2.2.2.3 Cost Evaluation. Comparative cost estimates will be made. Cost estimates will
21 be based on cost curves, generic unit costs, vendor information, conventional cost-estimating guides,
22 and prior similar estimates. Both capital and operating and maintenance costs will be considered
23 where appropriate. Current-worth analyses will be used to evaluate expenditures that occur over
24 different time periods, so the costs for different remedial alternatives can be compared on the basis of
25 a single figure for each.
26
27 5.2.2.2.4 Evaluation of Innovative Alternatives. Innovative technologies will be
28 considered if they are fully developed but lack sufficient cost or performance data for routine use. It
29 is unlikely that alternatives that incorporate innovative technologies will be evaluated as thoroughly as

- 30 ------is-done with a.ailable tech.ologies. However, innovative technologies will pass through the
31 screening phase if they offer promise of significant advantages. The need for treatability studies on
32 retained innovative technologies will be determined in conjunction with the evaluation of data needs.
33
34 5.2.2.3 Verification of Action-Specific Corrective Measure Requirements. Identification of
35 action-specific CMRs will be made easier by the new information gathered on technologies and
36 configurations during the screening process. The CMRs previously identified will be refined by
37 project staff with input from Ecology and EPA. Regulatory agency participation will provide project
38 focus and direction and expedite the CMS.
39
40 In the process of refining corrective measure alternatives, additional data needs may be
41 identified. An assessment will be made as to their value to the 200-BP-11 Operable Unit conceptual
42 model or alternative evaluation criteria. Data needs may require that treatability studies be conducted.
43
44 5.2.2.4 Evaluation of Data Needs. Additional site characterization data needs may develop during
45 the screening phase, which would necessitate treatability studies. The work would then focus on a
46 more thorough explanation of the effects on operable unit conditions or the performance of the
47 corrective measure technologies and process option of greatest interest. The probable effectiveness of
48 performance will be evaluated using sensitivity analysis. The DQOs will be refined or developed as
49 needed for any treatability studies.
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5.2.3 Corrective Measure Alternatives Analysis

The detailed analysis of alternatives will follow the development and screening of alternatives
and precede the actual selection of a corrective measure. The results of the detailed analysis will
provide the basis for identifying a preferred alternative and preparing the proposed CMP. The
detailed analysis of alternatives will consist of the following components:

8 • Further definition of each alternative, if appropriate, with respect to the volumes or
9 areas of contaminated media to be addressed, the technologies to be used,-and any

10 performance requirements associated with those technologies
11 _
12 • An assessment and a summary of each alternative against the evaluation criteria
13 specified in EPA's interim final RI/FS (RFI/CMS) guidance document (EPA 1988a)
14
15 • A comparative analysis among the alternatives to assess the corrective measure.
16
17 A brief summary of the detailed analysis process can be found in EPA's interim final RI/FS
18 (RFI/CMS) guidance document (EPA 1988a).
19
20 5.2.3.1 Definition of Corrective Measures Alternatives. The alternatives that remain after initial
21 screening must be defined in detail prior to the detailed analysis. During the detailed analysis, each
22 alternative will be reviewed to determine whether additional definition is required to apply the
23 evaluation criteria consistently and to develop order-of-magnitude cost estimates (-30% to +50%), as
24 guided by the Remedial Action Costing Procedures Manual, EPA-600/8-81/049 (EPA 1981).
25 Information developed to further define alternatives at this stage may include preliminary design
26 calculations; process flow diagrams; sizing of key process components; preliminary layouts; and a
27 discussion of limitations, assumptions, and uncertainties concerning each alternative. Information
28 collected from treatability investigations, if conducted, will also be used to further define applicable
29 alternatives.
30
31 5.2.3.2 Detailed Analysis of Alternatives. A detailed analysis will be conducted on the limited
32 number of alternatives that represent viable dangerous waste management approaches. The detailed
33 analysis will consist of an assessment of individual alternatives against the nine evaluation criteria
34 listed by the EPA (1988a) and discussed in the subsections below. A comparative analysis will be
35 performed and will focus on the relative performance of each alternative against the criteria. This
36 will result in a summary of the tradeoffs among alternatives.
37
38 5.2.3.2.1 Overall Protection of Human Health and the Environment. Alternatives will be
39 assessed as to whether they can adequately protect human health and the environment by eliminating,
40 reducing, or controlling risks.
41
42 5.2.3.2.2 Compliance with Corrective Measure Requirements. Alternatives will be
43 assessed as to whether they attain CMRs of federal and Washington State environmental and public
44 health laws or provide grounds for invoking one of the waivers under the proposed 40 CFR
45 300.430(t)(1)(ii)(c). Chemical-, location-, and action-specific CMRs will be evaluated.
46
47
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1 5.2.3.2.3 Long-Term Effectiveness Analysis. Alternatives will be assessed for the long-
2 term effectiveness and permanence they afford, along with the degree of certainty that the alternative
3 will prove successful. Factors will include the following:
4

5 • Magnitude of total residual risk remaining following implementation of a remedial
6 alternative
7
8 • The type, degree, and adequacy of long-term management_ required. This includes
9 engineering controls, institutional controls, monitoring, and operation and-maintenance
10
11 • Long-term reliability of controls including uncertainties associated with land disposal
12 of untreated hazardous waste and treatment residuals
13
14 • The potential need for replacement of the corrective measure, e.g., barrier

a
15 replacement.

r ;
16
17 5.2.3.2.4 Analysis of Reduction in Waste Toxicity, Mobility, and Volume. The degree to

.̂ 18 which alternatives employ treatment that reduces toxicity, mobility, or volume will be assessed., ,..,
19 Factors that will be considered include the following:
20
21 • Treatment processes the alternatives employ and materials they will treat
22
23 • Amount of hazardous waste that will be destroyed or treated
24
25 • The degree that the toxicity, mobility, or volume of contamination will be expected to
26 decrease
27
28 • The degree to which the treatment is irreversible
29
30 • Residuals that will remain following treatment
31
32 • The degree to which treatment reduces inherent hazards posed by principal threats at
33 the site.
34
35 5.2.3.2.5 Short-Term Effectiveness Analysis. Short-term effectiveness of alternatives will
36 be assessed considering the following:
37
38 • Short-term risks that might be posed to the community during implementation
39
40 • Potential impacts to workers during corrective measure and the effectiveness and
41 reliability of protective measures
42
43 • Potential environmental impacts encountered during the corrective measure and the
44 effectiveness and reliability of mitigative measures during implementation
45
46 • The time until protection is achieved.
47
48
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5.2.3.2.6 Implementability Analysis. The ease or difficulty of implementing the
alternatives will be assessed by considering the following:

4 • Degree of difficulty or uncertainty that is associated with construction and operation
5 of the technology
6
7 • Expected operational reliability of the technologies the alternatives use and the ability
8 to undertake additional action if required

10 • Ability and time required to obtain necessary approvals and permits from the
11 agencies _
12
13 • Available capacity and location that is needed for treatment, storage, and disposal
14 services
15
16 • Availability of equipment and specialists that are needed
17
18 • Provisions ensuring necessary additional resources
19
20 • Timing of the availability of prospective technologies that may be under construction.
21
22 5.2.3.2.7 Cost Analysis. Capital, operation, and maintenance costs will be assessed. These
23 will be accumulated and compared using a net present-value technique. The costs will be developed
24 with an accuracy of -30% to +50%. Bench-scale or pilot-scale treatability studies may be a source of
25 cost information. Accurate cost information will be necessary for the selection of the preferred
26 alternative.
27
28 5.2.3.2.8 Analysis of Regulator Acceptance. Ecology, as lead agency, and EPA concerns
29 will be assessed. The areas of concern are usually with the proposed use of waivers for the selected
30 alternative.
31

32 5.2.3.2.9 Analysis of Community Acceptance. Community attitudes toward the alternatives
33 will be assessed. A complete assessment is not likely to be possible until comments have been
34 received on the proposed action. One of the functions of the Community Relations Plan will be to
35 involve the community in the process and keep them informed throughout.
36
37 5.2.3.3 Comparison of Corrective Measure Alternatives. Once the alternatives have been
38 individually assessed against the nine criteria provided in the National Contingency Plan, a
39 comparative analysis will be conducted to evaluate each alternative in relation to each evaluation
40 criterion. The key tradeoffs or concerns among alternatives will generally be based on the evaluations
41 of short-term effectiveness; long-term effectiveness and permanence; reduction of toxicity, mobility,
42 and volume; implementability; and cost. Overall protection and compliance with CMRs serve as a
43 threshold determination in that they either will or will not be met.
44
45 The comparative analysis will include a narrative discussion describing the strengths and
46 weaknesses of the alternatives relative to one another with respect to each criterion. The potential
47 advantages in cost or performance of innovative technologies and the degree of uncertainty in their
48 expected performance will also be discussed. The differences between all of the alternatives will be
49 summarized in matrix form to facilitate direct comparisons. The information obtained by analyzing
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the alternatives individually against the nine criteria in Section 5.2.3.2 will be the basis for the
matrix.

5.2.4 Corrective Measures Study Report

The results of the initial development, screening, and analysis of alternatives will be combined
into the CMS report and provided in Volume 3 of this document. The report will list the procedures
for defining and evaluating the alternatives.

5.2.4.1 Report Preparation. The report will document the results of the identification and
development of alternatives. Examples of the types of information to be included in the report are the
following:

• New knowledge pertaining to Volumes 1 and 2 of this document including operable
unit background with available project scoping information, and the nature and extent
of contamination and contaminant fate and transport assessed from LFI data

• Confirmation of the operable unit environmental media of concern, including the
rationale for continued inclusion in the CMS

• Identification of the CMOs for each environmental medium of concern

• Identification of the general response actions for each environmental medium of
concern

• Identification of potential remediation technology types for each medium-specific
general response action category

• Documentation of the assembly of general response actions, process options, and
technologies into a range of corrective measures

• Identification of action-specific CMRs potentially pertinent to each alternative.

The following types of information pertinent to the screening phase will also be included:

• Definition of each alternative, including extent of remediation, area or volume of
contaminated media, energy and area/space requirements of major technologies,
process parameters, cleanup time frames, transportation distances, volume of
remediation-derived waste and special considerations

• Screening evaluation summaries and comparisons between each alternative process

• Documentation of the screening process for determination of technical
implementability of the technology
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1
2
3
4
5
6
7
8
9
10
11
12
13
14

• Identification of potential technological process options for each technology type
retained after screening

• Documentation of the process option evaluations and the selection of representative
process options for each technology type.

The analysis of individual alternatives against the nine criteria (Section 5.2.3.2) will be
presented as a narrative discussion accompanied by a summary matrix. The alternatives discussion
will include data on technology components, quantity of hazardous materials handled, time required
for implementation, process sizing, implementation requirements, and assumptions. The key CMRs
for each alternative will also be incorporated into those discussions. The discussion will focus on
how, and to what extent, the various factors within each of the criteria are addressed. A summary
matrix will highlight the assessment of each alternative with respect to each of the criteria.
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Table 5-1. Relationship Between Tasks and Field Activities.

Surface

Source Geologic Water Vadose Zone Air
Field Sampling Plan

Characteriza- Investigation Sediment Investigation Investigation
Tasks

tion (Task 2) (Task 3) Investigation (Task 5) (Task 6)

(Task 4)

Primary Field Activities

Surface Radiological X -- -- -- - --

Surveys

Surface Geophysics X -- -- -- --

Surveys

Subsurface X X -- X --

Geophysics

Boreholes X X -- X --

Test Pits X X -- X --

Augers X X -- X --

Surface Soil Sampling X -- -- -- --

Surface Water X -- X -- --

Sediment Sampling

Source Sampling X -- -- -- --

Perched Water -- - - -- X --

Sampling

Air Monitoring X

Pipeline Integrity X -- -- -- --

Assessment

Supporting Field Activities

Geodesic Surveys X X X X x

Sample Designation X X X X x

and Handling

Decontamination X X X X X

Waste Disposal X X X X X
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Field Activities (Subtask 2b)

Surface
Surface

Location Radiologicalg
Geophysics

Test Pits and AugersData
Surveys (Section

Surveys Boreholes (Section 5.1.4.4)
(Section 5.1.4.5)Cornpilation

5.1.4.2)
(Section

and Review 5.1.4.3)

(Subtask 2a)
Types/ Estimated

A roximate
pp

A roximate
pp Estimated Total

Estimated Number Estimated Total
Number ofWaste Mana ement Unit s

g Area Area/Grid Depth
of Chemical Depth

Chemical
Spacing Samples

Samples

216-8-3 Main Pond and Completed 141,700 m' - 61 m(200 ti) 13 9.2 m(30 ft) 8
Overflow Pond (1,524,600 ft') 15 m(50 ft) 10 9.2 m(30 ft) 8
(Section 5.1.3.2.1) 9.2 m(30 ft) 8

9.2m(30ft) 8
9.2 on (30 ft) 8

216-B-3-3 Ditch Completed 6,900 m' - 15 m(50 ft) 10 9.2 m(30 ft) 8
(Section 5.1.3.2.1) (74,000 ft'-) 9.2 m (30 ft) 8

9.2 m (30 ft) 8

216-B-3-1 and -3-2 Ditches, Completed 121,950 m' GPR/122,000 15 m(50 ft) 10 9.2 m(30 ft) 8
and Overflow Pond (1,312,000 ftz) m1/10 in 15 m(50 ft) 10 9.2 m(30 ft) 8
(Section 5.1.3.2.2) This indudes the area (147,000 ft2/33 9.2 m(30 ft) 8

betwecn the ditches ft)

216-B-3A, -3B, and -3C Completed 247,000 m2 - -- -- 9.2 m(30 ft) 8
Expansion Ponds (2,657,200 ft2)
(Section 5.1.3.2.3)

216-E-28 Contingency Pond Completed 49,800 m' -- -- -- -- --
(Sction 5.1.3.2.4) (1,306,800 ft')

Unplanned Releases Completed -- -- -- --
UN-200-E-14 & -92 --
(Section 5.1.3.2.5)

Pipeline(s) Completed 6,900 m2 GPR/6,900m2/ -- -- 9.2 m(30 ft) 3
(Section 5.1.3.3.3) (74,000 ftz) 10 m 9.2 m(30ft) 3

(74,000 fl'/
33 ft')
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Field Activities (Subtask 2b) Laboratory Analysis
Data

Evaluation
(Subtask 2c)

(Subtask 2d)
Location

Surface Soil Sediment

Subsurface Geophysics (Section 5.3.2.5)
Sampling" Sampling"

Pipeline
(Section (Section Integrity
5.1.3.2) 5.1.3.2) Assessment (Sectio 5 1 5) S i 5 1 6n . . ( ect on . . )

Waste Management Estimated Estimated (Section
5 1 3 3 3)

Unit(s) Wells Estimated Depths Number of Number of . . . .

Samples Samples

216-B-3 Main new 61 m(200 ft) 2 7 -- 68 soil Yes
Pond and Overtlow new 15 m(50 h) (COC and modified
Pond (Section 69944-438 49 m(162 ft) Appendix IX)
5.1.3.2.1) 699-44-42 48 m(156 ft)

69943-421 49 in (160 ft)
699-43-43 49 in (161 ft)

216-B-3-3 Ditch new 15 m(50 ft) -- 4 - 34 soil Yes
(Section 5.1.3.2.1) 699-43-45 70 m(192 ft) (COC and modified

Appendix IX)

216-B-3-1 and new 15 m(50 fl) 4 4 -- 48 soil Yes
216-B-3-2 Ditches new 15 in (50 ft) (COC)
(Section 5.1.3.2.2)

216-B-3A, -3B, 699-43-41F 39 m(129 ft) 2 1 -- 10 (Radionuclides) Yes
and -3C Expansion 699-02-40A 38 m(123 ft)
Ponds 699-42-39B 42 m(l38 ft)
(Section 5.1.3.2.3) 699-00-39 39 m(127 If

699-40-40A 39 in (127 ft)
699-41-40 39 in (128 ft)

216-E-28 -- -- -- -- -- No
Contingency Pond
(Section 5.1.3.2.4)

Unplanned
Releases -- -- -- -- No
UN-200-E-14 and
-92
(Section 5.1.3.2.4)
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Field Activities (Subtask 2b) Laboratory Analysis
( Subtask 2c)

Data
Evaluation
(Subtask 2d)

Location
Surface Soil Sediment Pipeline Integrity

Subsurface Geophysics (Section 5.3.2.5)
Sampling^
(Section

Sampling"
(Section

Assessment
(Section (Section 5.1.5) (Section 5.1.6)

5.1.3.2) 5.1.3.2) 5.1.3.3.3)

Pipeline(s) - -- -- -- About 1,000 in -- Yes
(Section 5.1.3.3.3) of camera and

surface radiation
survey ( inside

pipe)

aSurface samples are not planned in the operable unit, but may be taken if surface radiation surveys indicate elevated radioactivity.
bSediment samples will be taken during borehole, test pit, and auger sampling.
COC = contaminants of concern
GPR = ground-penetrating radar
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Laboratory
Field Activities ( Subtask 3b) Analysis

(Subtask 3c)
Location

Data
Compilation

Boreholes Test PiB and Augers Subsurface Geophysics Data

and Review
(Section 5.1.3.2) (Section 5.1.3.2) (Section 5.1.4.6) Number/type of Evaluation

(Subrask 3a.) Physical (Subtask 3d)

Waste Estimated Estimated Anal sts"

Management
Estimated number of Estimated Number of

Wells Estimated Depth
(Section

Umt(')
Depth Physical Depth Physical 5.1.5.2)

Samples Samples

216rB-3 Main Completed 61 m(200 to 13 9.2 m(30 to 8 new 61.0 m(200 fi) 36-Type A Yes
Pond and 15 m(50 to 10 9.2 m (30 ft) 8 new 15.2 m(50 ft) 64ype B
Overtlow 9.2 m(30 to 8 699-44-433 49.4 m(162 ft)
Pond (Sec. 9.2 m(30 to 8 699-44-42 47.5 m(156 to
5.1.32.1) 9.2 m ( 30 ft) 8 699-43-427 48.8 m(160 ft)

699-43-43 49.1 in (161 to

216-8-3-3 Completed 15 in (50 ft) 1(1 9.2 m ( 30 to - new 15.2 m(50 H) 34-Type A Yes
Ditch ( Sec. 9.2 m(30 ft) -- 699-03-45 58.5 m ( 192 0) 3-Type B
5.1.3.2.1) 9.2 in ( 30 to -

216-B-3-1 and Completed 15 to (51) to 10 9-2 m (30 ft) - new 15.2 m(50 ft) 44-Type A Yes
-3-2 Ditches , 15 m(50 to 10 9-2 m (30 to - new 15.2 m(50 ft) 3-Type B
(Sec. 9.2 in (30 ft) --
5.1.32.3)

216-B-3A, Completed -- - 9.2 m(30 ft) 8 699-03-41F 39.3 m(129 to 8-Type A Yes
-311, and -3C 699-42-40A 37.5 m ( 123 to 2-Type B
Expansion 699-42-39B 42.1 m(138 H)
Ponds(Sec. 699-40-39 38.7 m(127 ft)
5.1.3.2.3) 699-40-40A 38.7 m(127 ft)

699-41-00 39.0 m (128 H)

216-E-28 Con- Completed - -- - -- -- -- -- Yes
tingency Pond
(Sec.
5.1.3.2.4)

Unplanned Completed -- -- -- - - Yes
Releases
UN-200-E-14

and -92 (Sec.
5.1.3.2.5)
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a'Phese activities are related to other tasks as well (see Table 5-1).
b
See Section 5.1.5.2 for descriptions of Type A and Type B physical samples.
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Field Activities (Subtask 5b)
DataLocation

Compila- Boreholes (Section 5.1.3.2)" Test Pits and Augers Subsurface Geophysics
tion and (Section 5.1.3.2)^ (Section 5.1.4.6)^
Review Estimated Estimated

Waste Management (Subtask Estimated number of Estimated number of
Units 5a) Depth Chemical Depth Chemical Wells Estimated Depth

Samples Samples

216-B-3 Main Pond Completed 61.0 m(200 ft) 13 9.2 m(30 ft) 8 new 61.0 m(200 ft)
and Overflow Pond 15.2 m(50 ft) 10 9.2 m(30 ft) 8 new 15.2 m(50 ft)
(Section 5.1.3.2.1) 9.2 m(30 ft) 8 699-44-43B 49.4 m(162 ft)

9.2 m(30 ft) 8 699-44-42 47.5 m(156 ft)
9.2 m(30 ft) 8 699-4342J 48.8 m(160 ft)

699-43-43 49.1 in (161 ft)
216-B-3-3 Ditch Completed 15.2 in (50 ft) 10 9.2 m(30 ft) 8 new 15.2 m(50 ft)
(Section 5.1.3.2.1) 9.2 m(30 ft) 8 699-43-45 58.5 m(190 ft)

9.2 in (30 ft) 8

216-B-3-1 and Completed 15.2 m(50 ft) 10 9.2 m(30 ft) 8 new 15.2 m(50 ft)
216-B-3-2 Ditches 15.2 m(50 ft) 10 9.2 m(30 ft) 8 new 15.2 m(50 ft)
(Section 5.1.3.2.2) 9.2 m(30 ft) 8

216-B-3A, -3B, and Completed -- -- 9.2 m(30 ft) 8 699-43-41F 39.3 m(129 ft)
-3C Expansion Ponds 699-42-40A 37.5 m(123 ft)
(Section 5.1.3.2.3) 699-42-39B 42.1 m(138 ft)

699-40-39 38.7 in (127 11)
699-40-40A 38.7 in (127 ft)
699-41-40 39.0 m (128 ft)

216-E-28 Completed -- -- -- -- _- --
Contingency Pond
(Section 5.1.3.2.4)

Unplanned Releases Completed
UN-200-E-14 and -
92
(Section 5.1.3.2.5)
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Field Activities Laboratory Analysis Data Evaluation
(Subtask 5b) (Subtask 5c) (Subtask 5d)

Potential
Location Perched Water

Sampling (Section 5.1.5)
(Section
5.1.3.3)

Estimated Estimated Number

Waste Management Units Wells Number of of Chemical
Physical Analyses`
Analyses'

216-13-3 Main Pond Overflow new 63 Type A 65 soil Yes
Pond new 6 Type B (COC and modified
(Section 5.1.3.2.1) Appendix IX)

216-13-3-3 Ditch new 34 Type A 34 soil Yes
(Section 5.1.3.2.1) 3 Type B (COC and modified

AppendixIX)

216-13-3-I and new 44 Type A 48 soil Yes
216-B-3-2 Ditches new 3 Type B (COC)
(Section 5.1.3.2.2)

216-B-3A, -3B, and -3C -- 8 Type A 10 (Radionuclides) Yes
Expansion Ponds 2 Type B
(Section 5.1.3.2.3)

216-E-28 Contingency Pond -- -- -- Yes
(Section 5.1.3.2.4)

Unplanned Releases -- -- -- Yes
UN-200-E-14 and -92
(Section 5.1.3.2.5)

v These activities are related to other tasks as well ( see Table 5-1).
See Section 5.1.5.2 for descriptions of Type A and Type B physical samples.

" Additional chemical analyses will be required if perched water is encountered.
COC = contaminants of concern
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Table 5-5. Activities Associated with Air Investigations (Task 6).

Field Activities
(Subtask 6b) Laboratory Analysis

Data Air Sampling (Section 5.1.4.10)

Compilation (Section (Subtask 6c) Data
Air Samplers and Review 5.1.3.3) Evaluation

(Subtask 6d)(Subtask 6a)
N-158
N-991

Estimated
Number of Number/Type of

^
N-992 Samples Chemical Analyses

N-977
(See Plate 1 for Five samples each

locations) quarter for Co-90,
Completed Quarterly during Sr-137, Pu-238, Yes

field activities Pu-239, Pu-240, U,
gross beta, and gross
alpha

All locations Completed Daily during Gross beta, gross
where borings or field activities alpha, and portable

test pits are volatile organic Yes
planned analyzer

^ These air samples were deactivated in 1992, but can be easily reactivated by request.
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Primary Field Activities Supporting Field Activities

Was[e Manage- Surface Surface Sub- Surface Surface Sample
I'^nvesti-

men[ Unit Radio- Gco- Bore- Test
"

surface Soil Water
Perched Air Geo-

Desig-
-Dewn gation

logical physics holes Pits'"
Au ersg

Oeo- Sampling° Sediment
Water

'

Moni-

'-

detic
na[ion&

tamina- Derived

Surveys Surveys h sicsP Y Sam linp g"
Samplin^ [oring Surveys

Handling
tion 'Waste

Oisposal

216-B-3 Main X - 2 1 4 X - -- X X X X X X
Pund and

Overflow Pond

216-B-3-1 Ditch X X 2" 2 -- X -- - - X X X X X

2I6-B-3-2 Dirch X X -- I X X X X X

216-B-3-3 Ditclr X - If -- 3 X - -- -- X X X X X

216-B-3A Pond X - - -- 1 -_ -_ -- - X X X X X

216-B-3B Pond X - -

216-B-3C Pond X -- -

216-E-28 - - -- _

Contingency

Pond

Unplanned - -- -
Release

UN-20U-E-t4

Unplanned

Release

UN-200-E-92

- res[ pns and augers may be suusntuted for each other.
Surface samples are not planned but may be taken depending on surface radiation.

° Surface water sediments were covered during stabilization activities, but will be taken during borehole, test pit, and auger sampling activities.
Perched water sampling is assumed for only the groundwater well in the 216-B-3 Main Pond.

° Air monitoring will be at permanent air monitoring stations and during field activities.
° One borehole allocated to the 2t6-B-3-1 Ditch is located at the headwall of the 216-B-3-1, -3-2, and -3-3 Ditches.
r The borehole allocated to the 216-B-3-3 Ditch is located at the confluence of the 216-B-3-2 and -3-3 Ditches.
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Table 5-7. Analytical Methods for Target Analytes. (sheet 1 of 4)

Analytea Analytical technique/methodb

Practical quantitation

limits (nonrad) or
minimum detection limits

(rad)`

Comments

METALS

Arsenic GFAA/7060 0.3

Barium ICP/6010 1

Beryllium ICP/6010 1

Bismuth ICP/6010 TBD

Boron ICP/6010 10

Cadmium ICP/6010 2

Chromium-VI ICP/6010 2

Copper ICP/6010 2

Iron ICP/6010 10

Lead ICP/6010 (or 7421) 10 (or 0.3)

Manganese ICP/6010 1

Mercury AA/7471 0.1

Nickel ICP/6010 4

Potassium ICP/6010 500

Selenium GFAA/6010 (or 7740) 25 (or 0.3)

Silver ICP/6010 20

Tin ICP/7870 50

Vanadium ICP/6010 2

Zinc ICP/6010 2

IONS

Acetate Semi-VOA/8270 TBD Analyzed as a TIC

Ammonia

(ammonium)

IC/350.2 30

Cyanide Colorimetric/CLP
Metals/9010

0.8

Nitrate IC/300 and 353 6

Nitrite IC/300 and 353 100

Sulfate IC/300 150

T5-7.1
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Table 5-7. Analytical Methods for Target Analytes. (sheet 2 of 4)

Analytea Analytical technique/methodb

Practical quantitation
limits (nonrad) or

minimum detection limits

(rad)`

Comments

ORGANICS

Acetone VOA/8240 10

Butanol, 1- VOA/8240 TBD Analyzed as a TIC

Butanone, 2-

(MEK)

VOA/8240 10

Carba.^.
Tetrachloride

Vnp/8240 c

Chloroform VOA/8240 5

Ethyl Ether VOA/8240 TBD Analyzed as a TIC

Methylene Chloride VOA/8240 5

Trichloroethane,
1,1,1-

VOA/8240 5

Trichloroethane,

1,1,2-

VOA/8240 5

Toluene VOA/8240 5

Formaldehyde Semi-VOA/8270 TBD Analyzed as a TIC

Kerosene Semi-VOA/8270 5,000

PCBs Semi-VOA/8080 33

Tributyl Phosphate Semi-VOA/8270 TBD

Napthalene Semi-VOA/8270 660 Special calibration required

RADIONUCLIDES

Gross Alpha Gas Proportional --

Gross Beta Gas Proportional --

Cesium-137 Gamma Spectrometry/

D3649M
0.1 Measured by counting Ba-

137m

Cobalt-60 Gamma Spectrometry/

D3649M
0.05

Europium-152 Gamma Spectrometry/

D3649M
0.1

Europium-154 Gamma Spectrometry/

D3649M
0.1

T5-7.2



DOE/RL-93-74, Draft A

Table 5-7. Analytical Methods for Target Analytes. (sheet 3 of 4)

Analyte' Analytical technique/methodb

Practical quantitation
limits (nonrad) or

minimum detection limits

(radf

Comments

RADIONUCLIDES (cont.)

Europium-155 Gamma Spectrometry/
D3649M

0.1

Uranium-235 (Pa-
231)

Gamma Spectrometry/
D3649M

1.0 Most samples measured by
counting Pa-231

Americium-241 Alpha Spectrometry/Am-0l 1.0

Curium-244 Alpha Spectrometry/907.OM 1.0 May also use gamma

spectrometry

Neptunium-237 Alpha Spectrometry/907.OM 1.0

Plutonium-238 Alpha Spectrometry/Pu-02 1.0

Plutonium-239/240 Alpha Spectrometry/Pu-02 1.0

Plutonium-241 Alpha Spectrometry/Pu-02 15.0

Thorium-228 Alpha Spectrometry/ TBD

Thorium-230 Alpha Spectrometry/ 1.0

Thorium-232 Alpha Spectrometry/ 1.0

Uranium-233/234 Alpha Spectrometry/U TBD Most U-233/234 samples
counted by measuring Pa-
231 m

Uranium-235 Alpha Spectrometry/U 1.0 Most U-235 samples

measured by counting Pa-231

Uranium-236 Alpha Spectrometry/ TBD

Uranium-238 Alpha Spectrometry/U TBD

Iodine-129 Beta Counting/902.OM 2.0

Strontium-90 (Y-
90)

Beta Counting/SR-02 1.0

Technetium-99 Beta Counting/TC-OIM 15.0 Measured by counting Y-90

Selenium-79 Beta Counting/ 5.0

Samarium-151 Beta Counting/ TBD

T5-7.3
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Table 5-7. Analytical Methods for Target Analytes. (sheet 4 of 4)

Practical quantitation

Anal tea
y

Anal tical techni ue/methodb
y q

limits (nonrad) or
Commentsminimum detection limits

(rad)c

Additional Analytes for
Water Samples Only

Fluoride IC/300 51 Water only

Carbon-14 Liquid Scintillation/C-01 50 Water only

Tritium (H-3) Liquid Scintillation/906.0 400 Water only
= rap tte Furnace Atomic Adsorption

ICP = Inductively Coupled Plasma
AA = Atomic Adsorption
VOA = Volatile Organics Analysis
TIC = Tentatively Identified Compound

IC = Ion Chromatography

CLP = Contract Laboratory Program
TBD = To be determined
M = method modified to include extraction from the solid medium; extraction method is matrix and

laboratory specific

"Prescribed Procedures for Measurement of Radioactivity in Drinking Water" (EPA 1980a)
"Test Methods for Evaluating Solid Waste" (SW 846) Third Edition (EPA 1986)
"Methods for Chemical Analysis of Water and Waste" (EPA 1983b)
"Radionuclide Method for the Determination of Uranium in Soil and Air" (EPA 1980b)
"EML Procedures Manual" (DOE/EML 1990)

"Eastern Environmental Radiation Facility RadioChemistry Procedures Manual" (EPA 1984)
"High-Resolution Gamma-Ray Spectrometry of Water" (ASTM 1985)

'See Section 3.0 for discussion on progeny isotopes whose concentrations may be derived from known parent
concentrations. Radionuclides related to U-238 include Th-230, Bi-210, Bi-214, Po-214, and Po-218. Radionuclides related
to U-235 include Th-231, TI-207, Pb-211, Pb-214, and Bi-211. Nb-93m is related to Zr-93. Pu-241 concentrations are
inferred from Pu-238, Pu-239, and Pu-240. The radionuclides listed in parentheses under the analyte column are measured
as part of the analysis of the adjacent radionuclide.

bThese analytical methods should be considered examples of possible analytical techniques to use. Individual
laboratories may have other techniques developed for some analytes. Analytical priorities are discussed in Section 5.1.5

cUnits for metals are mg/kg (ppm), µg/L for ions, µg/kg (ppb) for organics, and pCi/g for radionuclides

dThe uranium analyses will be conducted periodically to confirm the uranium concentrations calculated from the
Pa-234m or Pa-231 analyses. Two samples from each boring and one sample from each test pit/auger will undergo this
confirmatory analysis. No uranium analyses will be done on surface soil or sediment samples.

'Analytes that will be studied by beta counting are listed in the order that they should be analyzed (e.g., the Sr-90
_analysis shonld_be made fr.st, followed by the. Tc-99 analycicl.

T5-7.4
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1 6.0 PROJECT SCHEDULE
2
3
4 The schedule for the field investigation activities described in Chapter 5.0 is shown in
5 Figure 6-1. Additionally, as discussed in Section 1.1.2, the schedule shows completion dates and
6 review cycles for Volumes 2, 3, and 4 of this work/closure plan. Volume 5, the corrective measures
7 design report, is not shown on the schedule because it is not part of a closure/postclosure plan. This
8 schedule is the baseline that will be used to measure progress in implementing this work/closure plan.
9 It includes interim milestones to track and help ensure progress of the various tasks. A formal change

10 control process has been established in the Tri-Party Agreement Action Plan, and will be used, if
11 necessary, to modify milestones shown in this schedule.
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200-BP-11 OPERABLE UNIT PROJECT SCHEDULE
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ASTM American Society for Testing and Materials
BHI Bechtel Hanford, Inc.
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DOE U.S. Department of Energy
DOE-RL U.S. Department of Energy, Richland Operations Office
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EII Environmental Investigations Instruction
EPA U.S. Environmental Protection Agency
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QA quality assurance
QAPI Quality Assurance Program Index
QAPjP Quality Assurance Project Plan
QI Quality Instruction
QR Quality Requirement
RCRA Resource Conservation and Recovery Act
SAF sample authorization form
VOA volatile organics analysis
WHC Westinghouse Hanford Company
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1 GLOSSARY
2

4 Accuracy: Accuracy may be interpreted as the measure of the bias in a system. The factors that
5 influence the accuracy of the data include sample procedures, field conditions, sample preservation,
6 sample matrix, instrument calibration, and analysis technique. Sampling accuracy is normally
7 assessed through the evaluation of matrix-spiked samples and reference samples (see glossary entry).

9 Audit: For the purposes of environmental investigations, audits are considered to be systematic
10 checks to verify the quality of operation of one or more elements of the total measurement system. In
11 this sense, audits may be of two types: (1) performance audits, in which quantitative data are
12 independently obtained for comparison with data routinely obtained in a measurement system, or (2)
13 system audits, involving a qualitative onsite evaluation of laboratories or other organizational elements
14 of the measurement system for compliance with established quality assurance program and procedure
15 requirements. For environmental investigations at the Hanford Site, performance audit requirements
16 are fulfilled by periodic submittal of blind samples to the primary laboratory, or the analysis of split
17 samples by an independent laboratory. System audit requirements are implemented through the use of
18 standard surveillance procedures.
19
20 Bias: Bias represents a systematic error that contributes to the difference between a population mean
21 of a set of measurements and an accepted reference or true value.
22
23 Blind Sample: A blind sample refers to any type of sample routed to the primary laboratory for
24 performance audit purposes, relative to a particular sample matrix and analytical method. Blind
25 samples are not specifically identified as such to the laboratory. They may be made from traceable
26 standards, or may consist of sample material spiked with a known concentration of a known
27 compound. See the glossary entry for Audit.
28
29 Comparability: For the purposes of environmental investigations, comparability is an expression of
30 the relative confidence with which one data set may be compared with another.
31
32 Completeness: For the purposes of environmental investigations, completeness may be interpreted as
33 a measure of the amount of valid data obtained compared to the total data expected under correct
34 normal conditions.
35
36 Deviation: For the purposes of environmental investigations, deviation refers to an approved
37 departure from established criteria that may be required as a result of unforeseen field situations or
38 that may be required to correct ambiguities in procedures that may arise in practical applications.
39
40 Equipment Blanks: Equipment blanks consist of pure deionized distilled water washed through
41 decontaminated sampling equipment and placed in containers identical to those used for actual field
42 samples. They are used to verify the adequacy of sampling equipment decontamination procedures,
43 and are normally collected at the same frequency as field duplicate samples.
44
45 Field Blanks: Field blanks for water analyses consist of pure deionized distilled water, transferred to
46 a sample container at the site and preserved with the reagent specified for the analyses of interest.
47 They are used to check for possible contamination originating with the reagent or the sampling
48 environment, and are normally collected at the same frequency as field duplicate samples.
49
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1 Field Duplicate Sample: Field duplicate samples are samples retrieved from the same sampling
2 location using the same equipment and sampling technique, placed in separate, identically prepared
3 and preserved containers, and analyzed independently. Field duplicate samples are generally used to
4 verify the repeatability or reproducibility of analytical data, and are normally analyzed with each
5 analytical batch or every 20 samples, whichever is greater.

6
7 Matrix-Spiked Samples: Matrix-spiked samples are a type of laboratory quality control sample.

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33
34

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

They are prepared by splitting a sample received from the field into two homogenous aliquots (i.e.,
replicate samples) and adding a known quantity of a representative analyte of interest to one aliquot in
order to calculate the percentage of recovery of that analyte.

Nonconformance: A nonconformance is a deficiency in the characteristic, documentation, or
procedure that renders the quality of material, equipment, services, or activities unacceptable or
indeterminate. When the deficiency is of a minor nature, does not effect a permanent or significant
change in quality if it is not corrected, and can be brought into conformance with immediate
corrective action, it shall not be categorized as a nonconformance. If the nature of the condition is
such that it cannot be immediately and satisfactorily corrected, however, it shall be documented in
compliance with approved procedures and brought to the attention of management for disposition and
appropriate corrective action.

Precision: Precision is a measure of the repeatability or reproducibility of specific measurements
under a given set of conditions. The relative percent difference is used to assess the precision of the
sampling and analytical method. The relative percent difference is a quantitative measure of the
variability. Specifically, precision is a quantitative measure of the variability of a group of
measurements compared to their average value. Precision is normally expressed in terms of standard
deviation, but may also be expressed as the coefficient of variation (i.e., relative standard deviation)
and range (i.e., maximum value minus minimum value). Precision is assessed by means of
duplicate/replicate sample analysis.

Quality Assurance: For the purposes of environmental investigations, quality assurance refers to the
total integrated quality planning, quality control, quality assessment, and corrective action activities
that collectively ensure that the data from monitoring and analysis meet all end-user requirements
and/or the intended end use of the data.

Quality Assurance Project Plan: The QAPjP is an orderly assembly of management policies,
project objectives, methods, and procedures that defines how data of known quality will be produced
for a particular project or investigation.

Quality Control: For the purposes of environmental investigations, quality control refers to the
routine application of procedures and defined methods to the performance of sampling, measurement,
and analytical processes.

Range: Range refers to the difference between the largest and smallest reported values in a sample,
and is a statistic for describing the spread in a set of data.

Reference Samples: Reference samples are a type of laboratory quality control sample prepared
from an independent, traceable standard at a concentration other than that used for analytical
equipment calibration, but within the calibration range. Such reference samples are required for
every analytical batch or every 20 samples, whichever is greater.
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1 Replicate Sample: Replicate samples are two aliquots removed from the same sample container in
2 the laboratory and analyzed independently.

3
4 Representativeness: For the purposes of environmental investigations, representativeness may be
5 interpreted as the degree to which data accurately and precisely represent a characteristic of a
6 population parameter, variations at a sampling point, or an environmental condition.
7 Representativeness is a qualitative parameter that is most concerned with the proper design of a
8 sampling program.
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Split Sample: A split sample is produced through homogenizing a field sample and separating the
sample material into two equal aliquots. Field split samples are usually routed to separate laboratories
for independent analysis, generally for purposes of auditing the performance of the primary laboratory
relative to a particular sample matrix and analytical method. See the glossary entry for Audit. In the
laboratory, samples are generally split to create matrix-spiked samples (see the glossary entry).

VOA Trip Blanks: Volatile organics analysis (VOA) trip blanks are a type of field quality control
sample, consisting of pure deionized distilled water in a clean, sealed sample container, accompanying
each batch of containers shipped to the sampling site and returned unopened to the laboratory. Trip
blanks are used to identify any possible contamination originating from container preparation
methods, shipment, handling, storage or site conditions.

Validation: For the purposes of environmental investigations, validation refers to a systematic
process of reviewing data against a set of criteria to provide assurance that the data are acceptable for
their intended use. Validation methods may include review of verification activities, editing,
screening, cross-checking, or technical review.

Verification: For the purposes of environmental investigations, verification refers to the process of
determining whether procedures, processes, data, or documentation conform to specified
requirements. Verification activities may include inspections, audits, surveillance, or technical
review.
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1 1.0 PROJECT DESCRIPTION

4 1.1 PROJECT OBJECTIVE
5
6 The 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan and its supporting
7 project plans have been developed to meet specific U.S. Environmental Protection Agency (EPA)
8 guidelines for format and structure, within the overall quality assurance (QA) program structure
9 mandated by the U.S. Department of Energy, Richland Operations Office (DOE-RL) for all activities
10 at the Hanford Site. These DOE mandates include DOE Order 5700.6C, Quality Assurance (DOE
11 1991), and other QA guidance documents as applicable, e.g. the Hanford Analytical Services Quality
12 Assurance Plan (DOE-RL 1994). The purpose of this Quality Assurance Project Plan (QAPjP) is to
13 ensure the objectives described above and in Section 1.5 of this work/closure plan will be met. Data
14 resulting from this investigation will be evaluated to determine the most feasible options for additional
15 investigation, remediation, or closure.
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1.2 BACKGROUND INFORMATION

The 200-BP-11 Source Operable Unit is located within the 200 Areas of the Hanford Site,
shown in Figure 1-1 of the work/closure plan. The waste management units that will be studied
during the 200-BP-11 Source Operable Unit field investigation are discussed in Chapter 1.0.

Detailed background information regarding the history and current use of the operable unit is
provided in Chapter 2.0 of the work/closure plan.

1.3 QUALITY ASSURANCE PROJECT PLAN APPLICABILITY AND RELATIONSHIP
TO THE BECHTEL HANFORD, INC. QUALITY ASSURANCE PROGRAM

This QAPjP applies specifically to the field activities and chemical laboratory analyses
performed as part of the field investigation for the 200-BP-11 Source Operable Unit. It is prepared in
compliance with the requirements of the Westinghouse Hanford Company (WHC) Environmental
Engineering, Technology, and Permitting Function Quality Assurance Program Plan (WHC 1990a).
This plan describes the means selected to implement the overall QA program requirements defined by
the WHC Quality Assurance Manual (WHC 1988a), as applicable to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and Resource Conservation and
Recovery Act (RCRA) facility investigation/corrective measures study environmental investigations.
The QAPjP is subject to mandatory review and revision prior to use on any subsequent phases of the
investigation. Distribution and revision control procedures applicable to the QAPjP and work/closure
plan shall be in compliance with Quality Requirement (QR) 6.0, "Document Control" (WHC 1988a),
and Quality Instruction (QI) 6.1, "Quality Assurance Document Control" (WHC 1988a). Interim
changes to this QAPjP or the work/closure plan shall be documented, reviewed, and approved as
required by Section 6 of Environmental Investigations Instruction (EII) 1.9, "Primary and Secondary
Document Review" (WHC 1988b), and shall be documented in monthly unit managers' meeting
minutes. The QAPjP distribution shall routinely include all review/approval personnel indicated on
the title page of the document and all other individuals designated by the Bechtel Hanford, Inc. (BHI)
technical lead for each investigation. All plans and procedures referenced in the QAPjP are available
for regulatory review on request by the direction of the technical lead.
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1.4 SCHEDULE OF ACTIVITIES
2
3 Five separate investigations will be conducted in the 200-BP-11 Source Operable Unit,
4 including geological, surface water and sediment, groundwater, and ecological investigations, as well
5 as an investigation made up of other miscellaneous tasks. More detailed discussions of individual
6 tasks are contained in Chapter 5.0 of the work/closure plan. Procedures directly applicable to the
7 tasks described here are discussed in Chapter 4.0 of the QAPjP.
a
9 The field-related tasks to be conducted are: -
10
11 • Task 2: Source Characterization
12 • Task 3: Geologic Investigation
13 • Task 4: Surface Water/Sediment Investigation
14 • Task 5: Vadose Zone Investigation
15 • Task 6: Air Investigation.
16
17
18
19 2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES
20
21
22 2.1 TECHNICAL LEAD RESPONSIBILITIES
23
24 The Environmental Engineering Function of BHI has primary responsibilities for conducting
25 this investigation. Organizational charts are included in the project management plan of the aggregate
26 area management study report that define personnel assignments and individual BHI field team
27 structures applicable to the tasks included in the investigations.
28
29 External participant contractors or subcontractors shall be evaluated and selected for certain
30 portions of task activities at the direction of the technical lead in compliance with the following
31 procedures in the WHC Quality Assurance Manual (WHC 1988a): QI 4.1, "Procurement Document
32 Control;" QI 4.2, "External Services Control;" QR 7.0, "Control of Purchased Items and Services;"
33 QI 7.1, "Procurement Planning and Proposal Evaluation;" and QI 7.2, "Supplier Evaluation." Major
34 participant contractor and subcontractor resources are discussed in Chapter 7.0 of the work/closure
35 plan. All contractor QA plans and field and laboratory procedures shall be approved by BHI prior to
36 use and shall be made available for regulatory review at the direction of the BHI technical lead.
37
38
39 2.2 ANALYTICAL LABORATORIES
40
41 Regardless of the radiation levels observed during field screening, all samples shall be
42 screened for total activity counts and isotopic identification in accordance with the WHC Radiological
43 Control Manual (WHC 1993) prior to shipment to the analytical laboratory. Those samples with
44 short holding times, such as volatile organic analyses (VOAs), will be given the highest priority
45 during this screening to ensure that holding times are not exceeded.
46
47 Packaging and shipping requirements shall be selected on the basis of total activity values and
48 the preservation requirements applicable to the parameters of interest, as described in EII 5.11,
49 "Sample Packaging and Shipping" (WHC 1988b). All analyses shall be coordinated through BHI
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Analytical Services and shall be performed in compliance with WHC-approved laboratory QA plans
and analytical procedures; all analytical laboratories shall be subject to the surveillance controls
described by QI 10.4, "Surveillance" (WHC 1988a). For subcontractors or participant contractors,
applicable quality requirements shall be invoked as part of the approved procurement documentation
or work order; see Section 4.2. Services of alternate qualified laboratories shall be procured for
radioactive sample analysis if onsite laboratory capacity is not available, and/or for the performance
of split sample analysis at the technical lead's discretion. If such an option is selected, the laboratory
QA plan and applicable analytical procedures from the alternate laboratory shall be approved by BHI
before their use, as noted in Section 4.2. -

10
11
12
13 3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENTS
14
15
16 The rationale for establishing data quality objectives (DQOs) and data needs for this
17 investigation is presented in Section 4.1 of the work/closure plan. Analytical procedures are
18 discussed in Chapter 7.0 of the QAPjP and include both standard and nonstandard procedures.
19 Standard EPA methods selected from Test Methods for Evaluating Solid Waste (EPA 1986) shall be
20 used for analysis of metals and organics as shown in Table QAPjP-1. Standard EPA and U.S.
21 Department of Energy (DOE) methods shall also be used for analysis of the radiological parameters.
22 Analysis of the soil physical properties will require both standard American Society for Testing and
23 Materials (ASTM) methods and nonstandard methods as described in Chapters 4.0 and 5.0 of the
24 work/closure plan. Methods for soil analysis have been published by the American Society of
25 Agronomy, and include Methods of Soil Analysis: Part 1 (Klute 1986) and Methods of Soil Analysis:
26 Part 2 - Chemical and Microbiological Properties (Page et al. 1982). These reference methods will
27 form the basis of project-specific test procedures that shall be developed, reviewed, approved, and
28 issued in compliance with QR 11.0, "Test Control" (WHC 1988a).
29
30 All of the analytical parameters selected for the soil and water sampling phase of this
31 investigation are listed in Table QAPjP-1 and cross-referenced to analytical method requirements and
32 maximum quantitation limit or detection limit values and maximum acceptable ranges for precision
33 and accuracy in soil matrices. Where Practical Quantitation Limits are not defined for a particular
34 parameter listed in Table QAPjP-1, Contractually Required Quantitation Limits are provided that
35 represent maximum values that can be reliably achieved by analytical laboratories under normal
36 conditions. Precision and accuracy values are provided for all chemical and radiological parameters
37 that also represent maximum values that can be reliably achieved by analytical laboratories under
38 normal conditions. The requirements of Table QAPjP-1 shall be considered a minimum performance
39 standard and shall be incorporated into the agreements for services established with individual BHI,
40 participant contractor, or subcontractor analytical laboratories.
41
42 Goals for data representativeness are addressed qualitatively by the specification of sampling
43 depths and intervals in Section 4.2 of the work/closure plan. Sampling locations are specified in
44 Chapter 5.0 or work orders issued to the subcontractors or participating contractors responsible for
45 conducting sampling activities. Objectives for the completeness of this investigation shall require that
46 contractually or procedurally established requirements for precision and accuracy be met for at least
47 90% of the total number of requested determinations. Failure to meet this criterion shall be
48 documented and evaluated in the validation process described in Chapter 8.0; corrective action shall
49 be taken as warranted, as described in Chapter 13.0. Approved analytical procedures shall require
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the use of the reporting techniques and units specified in the EPA reference methods in
Table QAPjP-1 to facilitate the comparability of data sets in terms of precision and accuracy.

6 4.0 SAMPLING PROCEDURES

9 4.1 WHC PROCEDURES -
10
11 The WHC procedures that will be used to support the work/closure plan have been selected
12 from the quality assurance program index (QAPI) included in the WHC Environmental Engineering,
13 Technology and Permitting Function Quality Assurance Program Plan (WHC 1990a). Selected
14 procedures include EIIs from the Environmental Investigations and Site Characterization Manual
15 (WHC 1988b), and QRs and QIs from the Quality Assurance Manual (WHC 1988a). Procedure
16 approval, revision, and distribution control requirements applicable to EIIs are addressed in EII 1.2,
17 "Preparation and Revision of Environmental Investigation Instructions" (WHC 1988b); requirements
18 applicable to QIs and QRs are addressed in QR 5.0, "Instructions, Procedures, and Drawings" (WHC
19 1988a). Other procedures applicable to the preparation, review, and revision of Analytical Services
20 and other Hanford analytical laboratory procedures shall be defined in the various procedures and
21 manuals identified in the Environmental Engineering, Technology and Permitting Function Quality
22 Assurance Program Plan (WHC 1990a) under criteria 5.00 and 6.00. All procedures are available
23 for regulatory review on request at the direction of the technical lead.
24
25

26 4.2 PARTICIPANT CONTRACTOR/SUBCONTRACTOR PROCEDURES
27
28 As previously noted in Section 2. 1, participant contractor and/or subcontractor services shall
29 be procured under the applicable requirements of QR 4.0, "Procurement Document Control,"
30 QR 7.0, "Control of Purchased Items and Services" (WHC 1988a), and other procedures as identified
31 under criteria 4 and 7 of the QAPI included in the Environmental Engineering, Technology, and
32 Permitting Function Quality Assurance Program Plan (WHC 1990a). Submittal of procedures for
33 BHI review and approval before use shall be included in the procurement document or work order, as
34 applicable, when such services require procedural controls. Analytical laboratories shall be required
35 to submit the current version of their internal QA program plans, and analytical procedures for review
36 and acceptance by qualified personnel from the BHI Analytical Services, or other qualified personnel,
37 as directed by the technical lead.
38
39 All reviewers shall be qualified under the requirements of EII 1.7, "Indoctrination, Training
40 and Qualification" (WHC 1988b), or the Management Requirements and Procedures Manual,
41 Management Requirement and Procedure (MRP) 4.2, "Employment Personnel and Placement" (WHC
42 1988d), as applicable. All participant contractor or subcontractor procedures, plans, and/or manuals
43 shall be retained as project records in compliance with Section 9 of the Document Control and
44 Records Management Manual (WHC 1990b).
45
46
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4.3 PROCEDURE CHANGES

3 Should deviations from established EIIs be required to accommodate unforeseen field
4 situations, they may be authorized by the field team leader in accordance with the requirements
5 specified in EII 1.4, "Instruction Change Authorizations" (WHC 1988b). Documentation, review,
6 and disposition of instruction change authorization forms shall be as defined by EII 1.4. Other types
7 of procedure change requests shall be documented as required by QR 6.0, "Document Control"
8 (WHC 1988a), or other procedures as identified under criterion 6 of the QAPI included in the
9 Environmental Engineering, Technology, and Permitting Function Quality Assurance Program Plan
10 (WHC 1990a). To deviate from established radiation monitoring procedures, a field change request
11 shall be completed in accordance with the WHC Radiological Control Manual (WHC 1993) and
12 approved by the Occupational Health and Safety manager assigned to this investigation.
13
14
15 4.4 SAMPLING PROCEDURES
16
17
18 4.4.1 Sample Acquisition
19
20 All soil and sludge sampling shall be performed in accordance with EII 5.2, "Soil and
21 Sediment Sampling" (WHC 1988b). Perched water sampling shall be performed in compliance with
22 EII 5.8, "Groundwater Sampling" (WHC 1988b); soil-gas sampling shall be performed in compliance
23 with EII 5.9, "Soil-Gas Sampling" (WHC 1988b). Surface water and other specialized types of
24 sampling shall be in compliance with EIIs developed in accordance with EII 1.2, "Preparation and
25 Revision of Environmental Investigations Instructions" (WHC 1988b), or BHI-approved participant
26 contractor or subcontractor procedures. All drilling activities shall be in compliance with
27 WHC-S-014, "Generic Specification for Groundwater Monitoring Wells" (Hodge 1990). All
28 boreholes shall be logged in compliance with EII 9.1, "Geologic Logging" (WHC 1988b). Sampling
29 procedure applicability to individual project tasks is shown in Table 5-2 of the work/closure plan.
30 Sampling depths and intervals will be identified in site-specific descriptions of work prepared in
31 compliance with EII 1.14, "Preparation of Descriptions of Work" (WHC 1988b). Sample locations
32 will be detailed in the statements of work or work orders issued to the responsible subcontractors or
33 participating contractors. Documentation requirements are contained within individual Ells and the
34 Information Management Overview (IMO).
35
36 Sample container types, preservation requirements, analyses, and special handling
37 requirements are defined in EII 5.2, "Soil and Sediment Sampling" (WHC 1988b). Analytical
38 Services may require the use of sample authorization forms (SAFs) to further define these
39 requirements. Written instructions on these requirements shall be provided by a description of work
40 prior to conducting sampling activities.
41
42
43 4.4.2 Radiological Testing
44
45 The BHI field sampling team leader and the assigned health physics technician shall be
46 responsible for screening all samples collected to determine proper handling protocols, in compliance
47 with the Radiation Work Permit established for the sampling site. At a minimum, all sampler
48 assemblies shall be screened for alpha and beta gamma radiation with field instrumentation in
49 compliance with descriptions of work written for specific activities. Sampler assemblies that do not
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1 exhibit radiation above background levels may be opened and sample materials extracted and placed
2 in appropriate containers in compliance with EII 5.2, "Soil and Sediment Sampling" (WHC 1988b).
3 Any samples exhibiting radiation levels during field screening that are above background will be
4 handled per approved Radiation Work Permits.

7 4.4.3 Geologic and Geophysical Testing
8
9 Borehole logging shall be conducted concurrent with the drilling operations. A well sheet
10 summary shall be completed for the entire length of the boring activity for each day. The summary
11 sheet shall contain the geologic and construction information listed in EII 9. 1, "Geologic Logging"
12 (WHC 1988b).
13
14
15 4.5 OTHER INVESTIGATIVE AND SUPPORTING PROCEDURES
,C10

17 Procedures that will be required in this investigation are identified in the text of the
18 work/closure plan and in Table QAPjP-2. Documentation requirements shall be addressed within
19 individual procedures and/or the IMO as appropriate. Analytical procedures required for this
20 investigation are listed in Table QAPjP-1. All computer software models developed for this
21 investigation shall be documented and verified to comply with procedures identified under criterion 3
22 of the QAPI included in the program plan (WHC 1990a).
23
24
25 4.6 RECORDS
26
27 Records requirements for sample collection include (but are not limited to) field notebooks,
28 chain-of-custody records, sample analysis request forms, geologic logs, scintillation logs, and other
29 documents. All records shall be managed in compliance with EII 1.6, "Records Management" (WHC
30 1988b), and the Document Control and Records Management Manual (WHC 1990b).
31
32
33
34 5.0 SAMPLE CUSTODY
35
36
37 5.1 CHAIN-OF-CUSTODY PROCEDURES
38
39 All samples obtained during the course of this investigation shall be controlled as required by
40 EII 5.1, "Chain of Custody" (WHC 1988b), from the point of origin to the analytical laboratory.
41 Samples are to be prepared, packaged, and transported to the laboratory in accordance with EII 5.11,
42 "Sample Packaging and Shipping" (WHC 1988b). Laboratory chain-of-custody procedures shall be
43 reviewed and approved in compliance with the requirements of Section 4.1 of this QAPjP, and shall
44 ensure the maintenance of sample integrity and identification throughout the analytical process. At
45 the direction of the technical lead, requirements for the return of residual sample materials after
46 completion of analysis shall be defined in accordance with procedures described in the procurement
47 documentation to subcontractor or participant contractor laboratories. Chain-of-custody forms shall
48 be initiated for returned residual samples as required by the approved procedures applicable within the
49 laboratory. All analytical results shall be controlled as permanent project quality records as required
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1 by EII 14.1, "Analytical Laboratory Data Management" (WHC 1988b), and Section 9 of the
2 Document Control and Records Management Manual (WHC 1990b).
3

6 6.0 CALIBRATION PROCEDURES

8
9 The procedural control for the use, handling, maintenance, and calibration of health and
10 safety monitoring instruments used in RCRA and CERCLA investigations shall be done in accordance
11 with Ell 3.2, "Calibration and Control of Monitoring Instruments" (WHC 1988b). Calibration of all
12 BHI measuring and test equipment, whether in existing inventory or procured for this investigation,
13 shall be controlled as required by QR 12.0, "Control of Measuring and Test Equipment" (WHC
14 1988a), and other procedures as identified under criterion 12 of the QAPI included in the
15 Environmental Engineering, Technology, and Permitting Function Quality Assurance Program Plan
16 (WHC 1990a). The daily checks and calibration procedures for instruments used to measure
17 radiological and chemical constituents in soil during drilling activities are provided in EII.3.4, "Field
18 Screening" (WHC 1988b). The instruments used for geophysical borehole logging shall be calibrated
19 and operated in accordance with EII 11.1, "Geophysical Logging" (WHC 1988b), and Base
20 Calibration of Pacific Northwest Laboratory's Gross Gamma Borehole Geophysical Logging System
21 (WHC 1992a). All calibration of analytical laboratory equipment shall be as defined by applicable
22 standard analytical methods and are subject to BHI review and approval prior to use.
23
24
25

26 7.0 ANALYTICAL PROCEDURES
27
28
29 Analytical methods or procedures for each parameter identified in Table QAPjP-1 shall be
30 selected or developed and approved before use to comply with appropriate WHC procedures and/or
31 procurement control requirements. Table QAPjP-1 contains minimum requirements that shall be
32 considered minimum performance standards that shall be incorporated into the agreements for services
33 established with all analytical laboratories.
34
35 The final requirements for sample preservation, containers, and holding times for each of the
36 analytes of interest will be specified in the SAF from Analytical Services. The preservation technique
37 shouid'oe initiated immediately after the sample is extracted. Holding time is based on the maximum
38 amount of time allowable, if proper preservation techniques are applied, to analyze the sample before
39 the validity of the data could be considered suspect. All analytical procedures approved for use in
40 this investigation shall require the use of standard units to facilitate the comparability of data sets in
41 terms of precision and accuracy. All approved procedures shall be retained in the project quality
42 records and shall be available for review on request.
43
44 Table QAPjP-1 listed various methods for the analysis of parameters listed. Standard EPA
45 approved methods for evaluating solid waste (i.e., Test Methods for Evaluating Solid Wastes [EPA
46 1986]) will be used for analysis of the metals and organics. Geochemical and physical property
47 testing will be conducted based on ASTM or other nationally recognized consensus methods. All test
48 methods shall be documented by the laboratory and submitted for BHI approval prior to use. These
49 tests shall be performed in accordance with QR 11.0, "Test Control" (WHC 1988a).
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8.0 DATA REDUCTION, VALIDATION, AND REPORTING

4 8.1 DATA REDUCTION AND DATA PACKAGE PREPARATION
5
6 All analytical laboratories shall be responsible for preparing a report summarizing the results
7 of analysis and for preparing a detailed data package. The data package includes identifying samples,
8 sampling and analysis dates, raw analytical data, reduced data, data outliers, reduction formulas,
9 recovery percentages, quality control check data, equipment calibration data, supporting -
10 chromatogram or spectrograms, and documentation of any nonconformances affecting the
11 measurement system in use during the analysis of the particular group of samples. Data reduction
12 schemes shall be contained within individual laboratory analytical methods and/or QA manuals,
13 submitted for BHI review and approval as discussed in Section 4.1. The completed data package
14 shall be reviewed and approved by the analytical laboratory's QA manager (or field team leader for

= 15 field screening type analysis) before its submittal to the BHI technical lead. Completed data packages
,o 16 shall be submitted to Analytical Services for tracking and data validation functions. All data packages

17 shall be verified; the percentage of data packages requiring fill validation will be established based on
18 the end use of the data. The requirements of this section shall be included in procurement

.: ^ 19 documentation or work orders, as appropriate, to comply with the standard BHI procurement control
^.° 20 procedures noted in Section 4.1.

21
22
23 8.2 VALIDATION
24
25 Validation of the completed data package will be performed by qualified BHI Analytical
26 Services personnel or by a qualified independent contractor. Subcontracted validation responsibilities
27 shall be defined in procurement documentation or work orders as appropriate. All validation shall be
28 performed in compliance with the Sample Management and Administration Manual (WHC 1990c)
29 Section 2.1 for inorganics analyses, Section 2.2 for organics analyses, and Sections 2.3 and 2.4 for
30 radionuclide analysis. Data validation has been previously agreed to by the DOE-RL, Washington
31 Department of Ecology, and EPA as documented in Appendix C as follows: All borehole samples
32 will be validated and 20% of remaining data packages will be validated.
33
34
35 8.3 FINAL REVIEW AND RECORDS MANAGEMENT CONSIDERATIONS
36
37 All validation reports and supporting analytical data packages shall be subject to a final
38 technical review by a qualified reviewer at the direction of the BHI technical lead, before their

---- -- 39---- au,bmittal-to reg!latory agencies or ir.clusion in reports or technical memoranda. All validation
40 reports, data packages, and review comments shall be retained as permanent project quality records in
41 compliance with the Document Control and Records Management Manual (WHC 1990b)
42 requirements.
43
44
45 8.4 PROCESS FOR HANDLING UNACCEPTABLE OR SUSPECT DATA
46
47 The analytical data flow and data management process is described in detail in EII 14.1,
48 "Analytical Laboratory Data Management" (WHC 1988b). Data errors or procedural discrepancies
49 related to laboratory analytical processes shall prompt data requalification by the validator, requests
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for reanalysis, or other appropriate corrective action by the responsible laboratory as required by
governing Analytical Services or approved subcontractor data validation procedures. If sample
holding time requirements are compromised, insufficient sample material is available for reanalysis,
or any other condition prevents compliance with governing analytical methods and data validation
protocols, the situation shall be formally documented as a nonconformance in compliance with
QR 15.0, "Control of Nonconforming Items" (WHC 1988a). Corrective action shall be in accordance
with QR 16.0 (WHC 1988a) and WHC-CM-1-4 (WHC 1992b), and brought to the immediate
attention of the BHI technical lead and QA coordinator for their appropriate action. If problems are
observed with validated data, either as part of the data assessment process described in Chapter 12.0
of this QAPjP or if separately observed by the operable unit manager, the data shall be documented as
a nonconformance and corrective action initiated as previously noted; if the data have been entered in
the Hanford Environmental Information System (HEIS), the HEIS data custodian shall be immediately
notified in order that the data may be flagged (in compliance with EII 14.1 and the HEIS User's
Manual [WHC 1990d]) as suspect, pending resolution of the nonconformance and completion of all
required corrective actions.

9.0 INTERNAL QUALITY CONTROL

General procedures used in the field and laboratory to maintain data quality include the
following:

• Use of accepted sampling and analysis techniques

• Justification and documentation of any actions contrary to accepted or specified
techniques

• Documentation of pre-field activities, such as container preparation and instrument
calibration

• Documentation of post-field activities including sample shipment and receipt,
equipment check-in, and debriefing

• Documentation of quality control data

• Documentation of field and laboratory activities

• Generation of quality control samples.

____ Allanalyticalsamplesshall besuhject to in-nrncess quality control measures in both the field
and laboratory. Internal quality control checks for reference method analysis shall be as specified by
the current statement of work, work orders for sampling activities, or in applicable Ells; the number
of quality control samples are shown in Table QAPjP-4.
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9.1 FIELD QUALITY CONTROL CHECKS

3 The number of field quality control samples specified in Table QAPjP-4 are based on the
4 following minimum requirements. These requirements are adapted from Test Methods for Evaluating
5 Solid Waste (EPA 1986), as modified by the proposed rule changes included in the Federal Register,
6 1989, Volume 54, No. 13, pp 3212-3228, and 1990, Volume 55, No. 27, pp 4440-4445.
7
8
9 • Field duplicate samples . For each shift of sampling activity under an individual
10 sampling subtask, a minimum of 5% of the total collected samples shall be duplicated,
11 or one duplicate shall be collected for every 20 samples, whichever is greater.
12 Duplicate samples shall be retrieved from the same sampling location using the same
13 equipment and sampling technique and shall be placed into two identically prepared
14 and preserved containers. All field duplicates shall be analyzed independently to
15 provide an indication of gross errors in sampling techniques.
16
17 • Split samples . Upon specific BHI or regulator request, and at the technical lead's
18 direction, field or field duplicate samples may be split in the field and sent to an
19 alternative laboratory as a performance audit of the primary laboratory. Frequency
20 shall meet the minimum schedule requirements for audit procedures or the specific
21 needs of the requesting organization.
22
23 • Blind samnles . At the technical lead's discretion, blind reference samples may be
24 introduced into any sampling round as a quality control check of the primary
25 laboratory. Blind sample type shall be as directed by the technical lead; frequency
26 shall meet the minimum schedule requirements for audit procedures.
27
28 • Field blanks . Field blanks shall consist of pure deionized distilled water, transferred
29 into a sample container at the site and preserved with the reagent specified for the
30 analytes of interest. Field blanks are used as a check on reagent and environmental
31 contamination and shall be collected at the same frequency as field duplicate samples.
32
33 • Equipment rinsate blanks . Equipment blanks shall consist of pure deionized distilled
34 water washed through decontaminated sampling equipment and placed in containers
35 identical to those used for actual field samples. Equipment blanks are used to verify
36 the adequacy of sampling equipment decontamination procedures and shall be
37 collected at the same frequency as field duplicate samples where applicable.
38
39 • Volatile organic analysis trip blanks . The VOA trip blanks consist of pure deionized
40 distilled water added to one clean sample container, accompanying each batch (cooler)
41 of containers shipped to the sampling facility. Trip blanks shall be returned unopened
42 to the laboratory and are prepared as a check on possible contamination originating
43 from container preparation methods, shipment, handling, storage, or site conditions.
44 The trip blank shall be analyzed for volatile organic compounds only, as shown on
45 EPA's target compound list (EPA 1991). In compliance with standard BHI
46 procurement procedures, requirements for trip blank preparation shall be included in
47 procurement documents of work orders to the sample container supplier and/or
48 preparer.
49
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1 9.2 LABORATORY QUALITY CONTROL CHECKS

3 Laboratory quality control data are necessary to determine precision and accuracy of the
4 analyses and to demonstrate the absence of interferences and contamination of glassware and reagents.
5 Unless otherwise specified in BHI-approved analytical methods, internal quality control checks
6 performed by analytical laboratories shall meet the following minimum requirements.

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

• Matrix-spike/matrix-spike duplicate samples . Matrix-spiked samples require the
addition of-a-known quantity-of a-representative-a,-talyte-ofinterest to the santple as a
measure of recovery percentage and as a test of analytical precision. The spike shall
be made in a replicate of a field duplicate sample. Replicate samples are separate
aliquots removed from the same sample container in the laboratory. Spike compound
selection, quantities, and concentrations shall be described in the analytical procedures
submitted for BHI review and approval. One sample shall be spiked per analytical
batch, or once every 20 samples, whichever is more frequent.

Oualitv control reference samples . A quality control reference sample shall be
prepared from an independent standard at a concentration other than that used for
calibration, but within the calibration range. Reference samples are required as an
independent check on analytical technique and methodology and shall be run with
every analytical batch, or every 20 samples, whichever is more frequent.

Other requirements specific to laboratory analytical equipment calibration are included in
Chapter 6.0 of this QAPjP. For field screening gas chromatography (GC) analysis only, at least one
duplicate sample per day or I duplicate per 20 samples, whichever is greater, shall be routed to a
qualified laboratory as an overcheck on the proper use and functioning of field GC procedures and
equipment. Duplicates shall be selected, whenever possible, from samples in which significant
readings have been observed during field analysis. The minimum requirements of this section shall
be invoked in procurement documents or work orders in compliance with standard WHC procedures
as noted in Section 4. i.

10.0 PERFORMANCE AND SYSTEM AUDITS

Systems audits consist of the evaluation of the components of the measurement systems to
determine their proper selection and use. Systems audit requirements will be implemented according
to the procedures in QI 10.4, "Surveillance" (WHC 1988a), and other associated procedures as
identified in the QAPI in the Environmental Engineering, Technology, and Permitting Function
Quality Assurance Program Plan (WHC 1990a).

After systems are operational and are generating data, performance audits will be conducted
to ensure the accuracy of the total system or its individual parts. In a performance audit, known
quantitative data are compared with data produced by the measurement system. Performance audits
will be conducted in accordance with EII 1.12, "Performance Audits" (WHC 1988b).

Performance and systems audits will be performed regularly throughout the course of the
activities addressed by the work plan; schedules shall be developed as required by their governing
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procedures. Additional surveillance may be scheduled as a consequence of corrective action
requirements or may be performed upon request. All quality-affecting activities are subject to
surveillance. All aspects of inter-operable unit activities may also be evaluated as part of routine QA
program audits, pursuant to the requirements of the Quality Assurance Manual (WHC 1988a).
Program audits shall be conducted in accordance with QR 18.0, "Audits" (WHC 1988a).

Any discrepancies observed during the evaluation of performance audit results or during
system audit surveillance activities that cannot be immediately corrected to the satisfaction of the
investigator shall be documented on a surveillance report and resolved in compliance with procedure
QI 10.4, "Surveillance" (WHC 1988a).

11.0 PREVENTIVE MAINTENANCE

17 All measurement and testing equipment used in the field and laboratories that directly affect
18 the quality of the field and analytical data shall be subject to preventive maintenance measures that
19 e:surg minimizatian of ineasuiert ant syste.:, downti^e and carrespording schedule delays.
20 Laboratories shall be responsible for performing or managing the maintenance of their analytical
21 equipment. Maintenance requirements, spare parts lists, and instructions shall be included in
22 individual laboratory QA plans, subject to BHI review and approval as noted in Sections 2.1, 2.2, and
23 4.1 of this QAPjP. BHI field equipment shall be drawn from inventories subject to standard
24 preventive maintenance and calibration procedures as noted under criterion 12 of the QAPI included
25 in the Environmental Engineering, Technology, and Permitting Function Quality Assurance Program
26_.- Plan (WHC 1990a). Field procedures submitted for BHI approval by participant contractors or
27- subcontractots-shall contx',rrprrov'tsiBns or preventivettraimeriance- schedules and spare parts lists to
28 ensure minimization of equipment downtime.
29
30
31
32 12.0 DATA MEASUREMENT ASSESSMENT PROCEDURES
33
34
35 As discussed in Chapter 5.0, various uncertainty may exist in the variability of physical and
36 chemical parameters used in the data characterization. Various statistical and probabilistic techniques
37 may be used in the process of data comparison and analysis. Soil Sampling Quality Assurance User's
38 Guide (Barth and Mason 1984) provides statistical techniques necessary to numerically assess the
39 statistical uncertainty considerations and quality control checks which shall be routinely assessed for
40 all sampling data. A Rationale for the Assessment of Errors in the Sampling of Soils ( Van Ee and
41 Blume 1989) also provides equations for estimating uncertainty of data. The statistical methodologies
42 and assumptions to be used in such evaluations shall be defined by written directions that are signed,
43 dated and retained as project records in compliance with EII 1.6, "QA Record Processing" (WHC
44 1988b), and Chapter 9 of the Document Control and Records Management Manual (WHC 1990b).
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13.0 CORRECTIVE ACTION

4 Corrective action requests required as a result of surveillance reports, nonconformance
5 reports, or audit activity shall be documented and dispositioned as required by QR 16.0, "Corrective
6 Action" (WHC 1988a). Other measurement systems procedure or plan corrections that may be
7 required as a result of data assessment or routine review processes shall be resolved as required by
8 governing procedures or shall be referred to the technical lead for resolution. Copies of all
9 surveillance, nonconformance, audit, and corrective action documentation shall be placed with the
10 project quality records on completion or closure.
11 -
12
13 13.1 EQUIPMENT OPERATING RANGES
14
15 Instruments or equipment found to be operating outside acceptable operating ranges or found
16 to be in use after the expiration of the calibration period must be investigated in accordance with the
17 procedures specified in Chapter 6.0.
18
19

20 13.2 DEVIATIONS FROM PROCEDURES
21
22 Unplanned deviations from procedural requirements, either technical or administrative, must
23 be documented and called to the attention of the technical lead. The report of the deviation must
24 identify the requirement deviated from, the cause of the deviation, whether any data were affected,
25 and the corrective action necessary to remedy the immediate problem and to prevent recurrence.
26 Records of unplanned deviations must be maintained in accordance with EII 1.2, "Preparation and
27 Revision of Environmental Investigations Instructions" (WHC 1988b), and Section 9 of the Document
28 Control and Records Management Manual (WHC 1990b). Planned deviations will be handled in
29 accordance with EII 1.4, "Instruction Change Authorizations" (WHC 1988b).
30
31
32 13.3 NONCONFORMING MATERIALS
33
34 Materials that do not conform to specifications must be handled as required by QR 15.0,
35 "Control of Nonconforming Items" (WHC 1988a), and other procedures as identified under
36 criterion 15 of the QAPI included in the Environmental Engineering, Technology, and Permitting
37 Function Quality Assurance Program Plan (WHC 1990a). Such nonconforming items must be
38 segregated and tagged to identify their status pending disposition.
39
40
41
42 14.0 QUALITY ASSURANCE REPORTS
43
44

45 As previously stated in Chapters 10.0 and 13.0, project activities shall be regularly assessed
46 by performance and system auditing and associated corrective action processes. Surveillance,
47 nonconformance, audit, and corrective action documentation shall be routed to the project quality
48 records on completion or closure of the activity. A report summarizing all audit and surveillance
49 activity (see Sections 4.4 and 13.2), and any associated corrective actions, shall be prepared by the
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1 technical lead by the QA coordinator at the completion of the investigation. Such information will
2 become an integral part of the final field investigation report prepared under Task 10 (see

3 Chapter 5.0). The final report shall include an assessment of the overall adequacy of the total

4 measurement system with regard to the DQOs of the investigation.
5
6
7
8 15.0 REFERENCES
9 -
10
11 Barth, D. S. and B. J. Mason, 1984, Soil Sampling Quality Assurance User's Guide, EPA
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17
18 EPA, 1986, Test Methods for Evaluating Solid Waste, Third Edition, SW-846, U.S. Environmental
19 Protection Agency, Office of Solid Waste and Emergency Response, Washington, D.C.
20
21 EPA, 1991, USEPA Contract Laboratory Program Statement of Work for Organics Analysis:
22 Multi-Media Multi-Concentration, U.S. Environmental Protection Agency, Sample
23 Management Laboratory, Washington, D.C.
24
25 Hodge, C. E., 1990, Generic Well Specification for Groundwater Monitoring Wells, WHC-S-0 14,
26 Rev. 7, Westinghouse Hanford Company, Richland, Washington.
27

28 Van Ee, J. and L. J. Blume, 1989, A Rationale for the Assessment of Errors in the Sampling of Soils,
29 EPA/600/R-09/203, U.S. Environmental Protection Agency, Research and Development
30 Systems Laboratory, Las Vegas, Nevada.
31
32 Klute, A. (ed.), 1986, Methods of Soil Analysis, Part 1, American Society of Agronomy, Madison,
33 Wisconsin.
34
35 Page, A. L., R. H. Miller, and D. R. Keeney, 1982, Method of Soil Analysis: Part 2- Chemical and
36 Microbiological Properties, American Society of Agronomy, Inc., Madison, Wisconsin.
37
38 WHC, 1988a, Quality Assurance Manual, WHC-CM-4-2, Westinghouse Hanford Company,
39 Richland, Washington.
40
41 WHC, 1988b, Environmental Investigations and Site Characterization Manual, WHC-CM-7-7,
42 Westinghouse Hanford Company, Richland, Washington.
43
44 WHC, 1988d, Management Requirements and Procedures Manual, WHC-CM-1-3, Westinghouse
45 Hanford Company, Richland, Washington.
46
47 WHC, 1990a, Environmental Engineering, Technology, and Permitting Function Quality Assurance
48 Program Plan, WHC-EP-0383, Westinghouse Hanford Company, Richland, Washington.
49
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WHC, 1990d, HEIS User's Manual, WHC-EP-0372, Westinghouse Hanford Company, Richland,
Washington.

WHC, 1992a, Base Calibration of Pacific Northwest Laboratory's Gross Gamma Borehole
Geophysical Logging System, WHC-EP-0276, Westinghouse Hanford Company, Richland,
Washington.

WHC, 1992b, Corrective Action Management Manual, WHC-CM-1-4, Westinghouse Hanford
Company, Richland, Washington.

WHC, 1993, WHC Radiological Control Manual, WHC-CM-1-6, Westinghouse Hanford Company,
Richland, Washington.

A-15



DOE/RL-93-74, Draft A

A-16

.7.. 1



Table QAPjP-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and
Accuracy Guidelines for the 200-BP-11 Source Operable Unit. Page 1 of 6

Analyte
Analytical

Method

Target

Quantitation

Limit SoiW

Precision,

Soil"'
Accuracy,

Soil"

Target

Quantitation

Limit Water^

Precision,

Water"
Accuracy,

Water"'

Acetone 8240" 10 µg/kg ±20 75-125 TBD ±20 75-125

Butanol, 1- 8240"1' TBD µg/kg ±20 75-125 TBD ±20 75-125

Butanone, 2- (MEK) 8240" 10 µg/kg ±20 75-125 TBD ±20 75-125

Carbon tetrachloride 8240°' 5µg/kg ±20 75-125 TBD ±20 75-125

Chloroform 8240" 5 µg/kg ±20 75-125 TBD ±20 75-125

Ethyl Ether 8240"J' TBD µg/kg ±20 75-125 TBD ±20 75-125

Methylene chloride 8240" 5 µg/kg f20 75-125 TBD ±20 75-125

Toluene 8240" 5 µg/kg ±20 75-125 TBD ±20 75-125

Trichloroethane, 1,1,1- 8240" 5 µg/kg ±20 75-125 TBD ±20 75-125

Trichloroethane, 1,1,2- 8240° 5 µg/kg ±20 75-125 TBD ±20 75-125

Formaldeyde 8270"" TBD pg/kg ±20 75-125 TBD ±20 75-125

Kerosene 8270"" 5,000 µg/kg ±20 75-125 TBD ±20 75-125

Tributyl Phosphate 82700' TBD µg/kg ±20 75-125 TBD ±20 75-125

Polychlorinated Bipli.enyls 8080=' 21 or 33 µg/kg ±20 75-125 TBD ±20 75-125

Naphthalene 8270" 660 µg/kg ±20 75-125 TBD ±20 75-125

Arsenic 7060" 0.3 mg/kg ±20 75-125 TBD ±20 75-125

Barium 6010" 1 mg/kg ±20 75-125 TBD ±20 75-125

Beryllium 6010°' 1 mg/kg ±20 75-125 5 mg/1 ±20 75-125

Bismuth 7471`' TBD mg/kg ±20 75-125 TBD ±20 75-125

Boron 6010" 10 mg/kg ±20 75-125 TBD ±20 75-125
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Table QAPjP-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and
Accuracy Guidelines for the 200-BP-11 Source Operable Unit. Page 2 of 6

-3

Analyte

Analytical

Method

Target

Quantitation

Limit Soil"
Precision,

Soil^'

Accuracy,

Soil"'

Target

Quantitation

Limit Water"

Precision,

Water^'

Accuracy,

Water^'

Cadmium 6010" 2 mg/kg ±20 75-125 2 mg/I ±20 75-125

Chromium 6010" 2 mg/kg ±20 75-125 10 mg/1 ±20 75-125

Copper 6010" 2 mg/kg ±20 75-125 10 mg/I ±20 75-125

Iron 6010" 10 mg/kg ±20 75-125 30 mg/I ±20 75-125

Lead 6010 or 7421" 10 or 0.3

mg/kg

(respectively)

±20 75-125 5 mg/I ±20 75-125

Manganese 6010" 1 mg/kg f20 75-125 5 mg/I ±20 75-125

Mercury 7471°11/245.2"tl' 01 mg/kg ±20 75-125 0.1 mg/I ±20 75-125

Nickel 6010" 4 mg/kg ±20 75-125 10 mg/1 ±20 75-125

Potassium 6010" 500 mg/kg ±20 75-125 TBD ±20 75-125

Selenium 6010 or 774ff' 25 or 0.3

mg/kg

(respectively)

±20 75-125 TBD ±20 75-125

Silver 6010" 20 mg/kg ±20 75-125 10 mg/1 ±20 75-125

Tin 7870" 50 mg/kg ±20 75-125 TBD ±20 75-125

Vanadium 6010" 2 mg/kg ±20 75-125 TBD ±20 75-125

Zinc 6010 2 mg/kg ±20 75-125 5 mg/I ±20 75-125

Acetate 82700' TBD ±20 75-125 TBD µg/1 ±20 75-125

Ammonia 350.2 TBD ±20 75-125 30 µg/I ±20 75-125

Cyanide 9010"°`/320.3"^' TBD ±20 75-125 0.8 µg/I ±20 75-125
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Table QAPjP-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and
Accuracy Guidelines for the 200-BP-11 Source Operable Unit. Page 3 of 6

^

w

Analyte
Analytical

Method

Target

Quantitation

Limit Soil"

Precision,

Soil"

Accuracy,

Soil"

Target

Quantitation

Limit Water"

Precision,

Water"

Accuracy,

Water"

Fluoride EPA

300/modified"1%'
TBD ±20 75-125 6 µg/L ±20 75-125

Nitrate EPA 300 modified

and 353e'
1.0 mg/kg ±20 75-125 51 µg/L ±20 75-125

Nitrite EPA 300 modified

and 3536'
1.0 mg/kg ±20 75-125 100 µg/L ±20 75-125

Sulfate EPA 300 TBD ±20 75-125 150 µg/1 ±20 75-125

Tritium (water only) 906.0"1" - -- -- 400 pCi/L ±20 75-125

Americium-241 Am-01""'/Am-02°' I pCi/g ±30 ±25 1 pCi/L ±25 ±25

Barium-134m (Cesium-137)°" D3649 M 0.1 pCi/g ±30 ±25 15 pCi/L ±25 ±25

Cobalt-60 D3649 M 0.05 pCi/g ±30 ±25 25 pCi/L ±25 ±25

Curium-244 907.0 M""/
907.Odim

1.0 pCi/g ±30 ±25 1 pCi/L ±25 ±25

Europium-152 D3649 M°' 0.1 pCi/g ±30 ±25 50 pCi/L ±25 ±25

Europium-154 D3649 Mi° 0.1 pCi/g ±30 ±25 50 pCi/L ±25 ±25

Europium-155 D3649 M"' 0.1 pCi/g ±30 ±25 50 pCi/L ±25 ±25

Iodine-129 902.0 M""/
902.0°'"

2.0 pCi/g ±30 ±25 5 pCi/L ±25 ±25

Neptunium-237 907.0 M`'/907.0" 1.0 pCi/g ±30 ±25 1 pCi/L ±25 ±25

Plutonium-238 Pu-02""/Pu°'d'" 1.0 pCi/g ±30 ±25 TBD ±25 t25

Plutonium-239/240 Pu-02""/Pu"a'r' 1.0 pCi/g ±30 ±25 1 pCi/L ±25 t25

Plutonium-241 Pu-02-'v/Pu°'d'v 15.0 pCi/g ±30 ±25 TBD t25 t25
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Table QAPjP-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and
Accuracy Guidelines for the 200-BP-11 Source Operable Unit. Page 4 of 6

Analyte
Analytical
Method

Target

Quantitation

Limit Soil"

Precision,
Soil",

Accuracy,
Soil"l

Target

Quantitation

Limit Water^

Precision,
Water"

Accuracy,
Watera

Thorium-228 Alpha Spectometry TBD pCi/g ±30 ±25 TBD ±25 ±25

Thorium-230 Alpha Spectometry 1.0 pCi/g f30 ±25 TBD ±25 ±25

Thorium-232 Alpha Spectometry 1.0 pCi/g ±30 ±25 TBD ±25 ±25

Samarium-l51 TBD TBD pCi/g ±30 ±25 TBD ±25 ±25

Selenium-79 Beta Counting 5.0 pCi/g ±30 ±25 TBD ±25 ±25

Uranium-234 U-04' 11/908.0""^ TBD pCi/g ±30 ±25 1 pCi/L ±25 ±25

Uranium-235 (Pa-231) U-04"'/908.0iV" TBD pCi/g ±30 ±25 1 pCi/L ±25 ±25

lJranium-236 U-04"`4908.0"w TBD pCi/g ±30 }25 TBD ±25 ±25

Uranium-238 U-04"u/908.0'"W TBD pCi/g ±30 ±25 1 pCi/L ±25 ±25

Carbon-14 (water only) C-0P1N - -- -- 50.0 pCi/L ±25 ±25

Yttrium-90 (Sr-90)P' Sr-02r` 1.0 pCi/g ±30 ±25 2 pCi/L ±25 ±25

Technetium-99 TC-01 M`'u/

TC-0 1^10
15.0 pCi/g ±30 ±25 15 pCi/L ±25 ±25

Gross alpha Water 900w
Soil 900.0M"

10.0 pCi/g ±30 75-125 3pCi/L ±20 75-125

Gross beta Water 900"
Soil 900.0 M^

15.0 pCi/g ±30 75-125 4 pCi/L ±20 75-125

GROUNDWATER PARAMETERS

Specific Conductance ^ NA NA NA 25 µmhos/cm ±20 NA

pH
v

NA NA NA NA NA NA

Temperature U
NA NA NA NA }1°C NA
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Dissolved Oxygen 360.1 NA NA NA 100 µg/L ±20 NA

Total Disolved Solids 160.1 NA NA NA 10,000 µg/L ±20 NA

Total Organic Carbon 415.1° NA NA NA 1,000 µg/L ±20 75-125

Turbidity 180.1" NA NA NA 0.05 NTU t.05
NTU

NA

Soil Physical and Chemical Properties -- NA NA NA NA NA NA

Bulk Density ASTM U3550-87 - -- -- - -- --

Particle Size Distribution ASTM D433 - -- -- -- -- -

Moisture Content ASTM D2216-90 -- - -- - -- -

CaCO, Content ASTM D4373 -- -- -- -- -- --

Satnrated Hydraulic Conductivity ASTM D5084

Unsaturated Hydraulic Conductivity

Matric Potential and Soil Moisture
Retention Curves

ASTM D2325-68,

D3152-72

-- -- -- -- -- --

Particle Density ASTM D854

Cation Exchange Capacity SW 846 9081

Organic Carbon Content SW 846 9060 -- -- -- -- -- --

Iron and Manganese Content -- -- -- --
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Table QAPjP-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and
Accuracy Guidelines for the 200-BP-11 Source Operable Unit. PaQe 6 of 6

Target Target
Analytical Quantitation Precision, Accuracy, Quantitation Precision, Accuracy,

Analyte Method Limit SoiW Soil" Soil"' Limit Water"' Water" Water°'

pH and if possible Eh ASTM G51, -- -- -- -- I __ __

SW 846 9050

Minerology --

°' Values are to be considered requirements in the absence of known or suspected analytical interferences which may hinder achieving; the limit by the analytical
laboratory.

" Precision is expressed as relative percent difference; accuracy is expressed as percent recovery. These limits apply to sample results greater than five times the
target quantitation limit and are to be considered requirements in the absence of known or suspected analytical interferences which may hinder achieving the limit by
the analytical laboratory.

Methods specified from Test Methuds for Evaluating Solid Waste: Chemical/Physical Methods (EPA 1990).
"rWater analysis.
"Soil analysis.

"Methods specified from Methods for Chemica[ Analysis of Water and Wastes (Kopp and McKee 1983).a
s'Method is from Determination of Inorganic Anions in Aqueous and Solid Samples by Ion Chromatography (Lindahl 1984) and is modified from EPA method
300.0.

"'Methods from Prescribed Procedures for Measurement of Radioactivity in Drinking Water (Krieger and Whittaker 1980) or an equivalent method. C7
"Methods, quantitation limits, and target values for precision and accuracy shall be developed in compliance with Westinghouse Hanfoird or Westinghouse Hanford-
approved participant contractor or subcontractor procedures.
" 1-butanol and ethyl ether will analzed as a Tentantively Identified Compounds (TICs) under 8240. Formaldehyde, kerosene, and acetate will be analyzed as
TICs under 8270. Tributyl Phosphate will be analyzed using a special calibration under 8270. Additionally, all RCRA TSD waste management unit (excluding the
Expansion Ponds) samples will include analyzes for the volatile (8240) and semi-volatile (8270) Tentantive Identified Compounds (TICs).
^Applicable methods shall be selected from the EME Procedures Manual (Volchok and dePlanque 1982) or an equivalent method.
°Parameter measured in the field in compliance with EII 5.8, "Groundwater Sampling."
"The first radionuclide is analyzed in order to derive a concentration for the radionuclide in parentheses.
^Method from Radiochemistry Procedures Manual, Eastern Environmental Radiation Facility (EPA 1987) or an equivalent method.
aMethod from Standard Test Method for High-Resolution Gamma-Ray Spectrometry of Water (ASTM 1991) or equivalent method. Soils counted using
reproducible geometry, e.g., Marinelli beakers of Petri dishes and standards with sand matrix.
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Table QAPjP-2. Sampling and Investigative Procedures
for Field Investigations. (sheet 1 of 2)

'
Task Number

Procedure Title or Subject
2 3 4 5

Ell 1.1 Hazardous Waste Site Entry Requirements X X X

Ell 1.2 Preparation and Revision of Environmental

Investigations and Instructions
X X X X

Ell 1.4 Instruction Change Authorizations X X X X

Ell 1.5 Field Logbooks X X --

Ell 1.6 Record Processing X X X X

Ell 1.7 Indoctrination, Training, and

Qqualification

X X X X

Ell 1.12 Performance Audits X X X X

Ell 1.14 Preparation of Descriptions of Work X X X X

Ell 2.1 Preparation of Site-Specific Health and
Safety Plans

X X X --

Ell 2.2 Occupational Health Monitoring X X X --

WHC-CM-4-12 Health Physics Practices Manual X X X

Ell 3.2 Calibration and Control of Monitoring

Instruments
X -- X X

Ell 4.2 Interim Control of Unknown, Suspected,
Hazardous and Mixed, and Radioactive

Waste

X X X --

Ell 4.3 Control of CERCLA and Other Past-

Practice Investigation Derived Waste
X -- X X

Ell 5.1 Chain of Custody X -- X X

Ell 5.2 Soil and Sediment Sampling X X --

Ell 5.4 Field Cleaning and/or Decontamination of
Equipment

-- -- -- X

Ell 5.5 Laboratory Cleaning of RCRA/CERCLA

Sampling Equipment
X -- X X

Ell 5.7A Hanford Geotechnical Sample Library

Control
-- - -- --

Ell 5.8 Groundwater Sampling X - -- X

Ell 5.9 Soil-Gas Sampling X - -- --
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Table QAPjP-2. Sampling and Investigative Procedures
for Field Investigations. (sheet 2 of 2)

v
Task Number

Procedure Title or Subject
2 3 4 5

EII 5.10 Obtaining Sample Identification Numbers
and Accessing HEIS data

X -- X X

EII 5.11 Sample Packaging and Shipping X -- X x

EII 6.7 Documentation of Well Drilling and

Completion Operations

-- -- -- x

EII6.10 Abandoning/Decommissioning
Groundwater Wells

X -- -- --

EII 9.1 Geologic Logging -- -- -- x

EII 10.2 Measurement of Groundwater Levels -- -- -- ox

EII 10.3 Purgewater Management -- -- -- x

EII 11.1 Geophysical Logging X

EII 11.2 Geophysical Survey Work -- -- -- X

Procedures are latest version of WHC Environmental Investigations Instructions (Elis) selected from the
Environmental Investigations and Site Characterization Manual (WHC 1988b) unless otherwise specified.

TA-2.2
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Table QAPjP-3. Required Preservation, Container, and Holding Times.

Parameter Preservation Container Holding Times

Total Extractable Cool to 4°C; Glass. Teflon-lined Cap 7 days for extraction, then
Petroleum Hydrocarbons 40 days for analysis

Volatile Organics Cool to 4`C; Glass, Teflon-lined Cap 14 days
Water Samples: Adjust to
pH <2 with HCI

Metals Cool to 4°C; Polyethylene or Glass Acid digestion within
Water Samples: Adjust to I month and analysis
pH <2 with HNO3 within 6 months of sample

collection

Mercury Cool to 4'C; Polyethylene or Glass 28 days
Water Samples: Adjust to
pH<2 with HNO,

Cyanide, Total Cool to 4'C; Polyethylene or Glass 14 days
Water Samples:
Adjust to pH> 12 with
NaOH

Total Fluoride Cool to 4°C Polyethylene 28 days

Radionuclides -- Polyethylene 6 months

Nitrate/Nitrite Cool to 4'C; Water Glass 28 days
samples: adjust to pH <2
with HiSoa

Tributyl Phosphate Cool to 4'C; water samples: Glass, Teflon Lined Cap 14 days
Adjust to pH <2 with HCI

Semivolatiles/Kerosene

1

Cool to 4'C Glass, Teflon Lined Cap 7 days for extraction, then
40 days for analysis.
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Table QAPjP-4. Quality Assurance Control Samples.

Field and
Equipment

Field' Duplicate Rinsate Trip
Parameters Samples Sample Blanks Blank MS/MSD`

Physical Properties - Type A` 55 6 NA NA NA

Physical Properties - Type B' 18 2 NA NA NA

Organics, Inorganics, and Rad 121 12 12 TBD TBD

Approximate number of field samples.

Matrix spike/matrix spike duplicates are described in Section 9.2 of the QAPjP; one sample per
analytical batch or one in every 10 samples shall be analyzed.
Type A samples will be run for the following analyses: moisture content, bulk density, particle-size
distribution, and CaCO3 (samples from the test pits will not be run for bulk density).

" Type B samples will be run for Type A analyses: saturated hydraulic conductivity, cation exchange
capacity, moisture retention curves, organic carbon content, iron and manganese content, pH, and if
possible, Eh and mineralogy.
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Table QAPjP-5. Soil Physical Parameters for the
200-BP-11 Source Operable Unit.

Parameter ASTM or Other Standard Method

Bulk density '
Particle size distribution D-4226I

Permeability D-2434"

Moisture content D-22166'

Method shall be developed by the laboratory contractor and submitted for
WHC review and approval before use.
Method is from the 1991 Annual Book of ASTM Standards (ASTM 1991).

TA-5
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APPENDIX B

200-BP-11 RCRA TSD UNIT FORM 3'S FOR THE HANFORD SITE
PART A PERMIT APPLICATION
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1. EPA/STATE I.D. NUMBER
sM

3 DANGEROUS WASTE PERMIT APPLICATION W A7 B 9 D G D B 9 6 7

1 FOR OFFICIAL USE ONLY

APPLICATION DATE RECEIVED COMMENTS
APPROVED Imn. da L vr.l

II. FIRST OR REVISED APPLICATION

Place an 'X' in the appropriate box in A or B below Imark one box onNl to indicate whether this is the first appljution you are submitting for your facility or a revised
' s EPAISTATEapplication. If this is your flnt application and you already know your lacility's EPA/STATE I.D. Number, or it this is a revised sppln:etion, enter your tacJny

I.D. Number in Section I sbovs.

A. FIRST APPLICATION (pYee an 'X' bebw end provide the appropriate datel

^. ^ 1. EXISTING FACILITY (See insnuctlona /or defin/tiun of 'exiatinp' feci/ity. ^ 2. NEW FACILITY lComplere it., beluw/
ConpMfe /fM bNOw-)

MO. AY YR. FOR EXISTING FACILITIES. PROVIDE THE DATE /mo., day. & yr,l s'10 AY VR
FNOVIDE THE

FACILITIES,

ft
THE DATE CONSTRUCTION COMMENCED

7
PERA-0 4 4 5 ^^R^ I Ae boxea ro f u M 10N BEGAN OR S

EXPECTEO TO BEGIN

W:-JIEVISED APPLICATION /pYee an 'X' below end comp/ete Section ) ebovel

1. FACILITY HAS AN INTERIM STATUS PERMIT ^ 2. FACILITY HAS A FINAL PERMIT

lQ-PROCESSES - CODES AND CAPACITIES

'Yk-PROCESS CODE - Enter the eode Irown the list of process codes below that best describes each process to be used at 1he facility. Ten Gnes are prov,detl loa emeunp

Fodas. II more lines are needed. enler the codelsl in the space pravided. II or process will be used that is ,at .ncluded in the Lst at cudes belnw. Ilieu descnbv nm

.,^rocess line/uddrp its design capacityl in the space provided on the (Secnon lllCl.

''-^PROCESS DESIGN CAPACITY - For each code antared in column A enter the capecity of the process.

^"4. AMOUNT - Enter the amount.

2. UNIT OF MEASURE - For each amount entered in enlumn Bltl. enter the code Irom the list of unit measure coduc below that describes the onit of measure used.

Only the units of maasure that are listed below should be used,

PRO- APPROPRIATE UNITS OF PRO. APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS

PROCESS CODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACITY

..raVe: Trealmenr
I

CONTAINER Ibarrel. drum. elcl 501 GALLONS OR LITERS TANK TOt GALLONS PER DAY OR
TANK 502 GALLONS OR LITERS LITERS PER DAY
WASTE PILE S03 CUBIC YARDS OR SURFACE IMPOUNDMENT T02 GALLONS PER DAY OR

CUBIC METERS . LITERS PER DAY
SURFACE IMPOUNDMENT 504 GALLONS OR LITERS INCINERATOR T03 TONS PER HOUR OR

METRIC TONS PER HOUR
Disposalo GALLONS PER HOUR OR

LITERS PER HOUR
INJECTION WELL D80 GALLONS OR LITERS
LANDFILL D81 ACRE-FEET Ithe volume ther OTHER Was for physical chemical, T04 GALLONS PER DAY OR

would cover one ecve to a thermal or b1uloplcel treatment LITERS PER DAY
devtn of one luutl processes not occurrin8 in tanks,
OR HECTAREMETER surlece impoundments or memer

LAND APPLICATION D82 ACRES OR MECTARES ators. Describe the processes in
OCEAN DISPOSAL D83 GALLONS PER DAY OR the space provided: Section IIIC.I

UTERS PER DAY
SURFACE IMPOUNDMENT D84 GALLONS OR LITERS

UNIT OF UNIT OF UNIT OF
MEASURE MEASURE MEASURE

UNIT O F MEASURE COD E UNIT O F MEASURE CODE UNIT OF MEASURE CODE

GALLONS ..................... G LITERS PER DAV................ V ACRE-FEET.................. .. A
LITERS ....................... L TONS PER HOUR.. ............. D HECTARE-METER ............... F
CUBIC YARDS . . . . . . . . . . . . . . . . . . V METRIC TONS PER HOUR . .. . . . . . . W ACRES . . . . . . . . . . . . . . . . . . . . . , . 8
CUBIC METERS ................. C GALLONS PER HOUR........... .. E HECTARES.................... O
GALLONS PER DAY . . . . . . . . . . . . . . U LITERS PER HOUR . . . . . . . . . . . .. H

EXAMPLE FOR COMPLETING SECTION III (shpwn in 4na numbers X-l and X-2 be/owl: A/sciliry ltas two stora ae tanks, one tenk can
hold 200 pd/ons and the other can huld 400 pallpns. The facility also has an incinerator that can bum up to 20 pepuns per haur.

N PRO-A
B. PROCESS DESIGN CAPACITY

N PROA
B. PROCESS DESIGN CAPACITY

. FOR .
S FOR

L U CESS 2. UNIT OFFICIAL
L U CE S 2. UNIT OFFICIAL

I M CODE
AMOUNT1

OF MEA- USE
I M CODE

AMOUNT1
OF MEA- USE

N B !/rom /ist .
ecd( l

SURE ONLY
N B (hom list .

ecd )la
SURE ONLV

E E aboval ysp lenter E E abnve) yp leruar
R cade/ R codn/

X-1 S 0 2 600 G TFF 6

X-2 T 0 3 20 F 6

T 0 2 840,000 U 7 I I

8 4 840,000 G 8

3 9

4 O

ECL30 - 300 - ECY 030-31 Form 3 Rev. 2184 PAGE 1 OF 5 CONTINUE ON REVERSE
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jCESSES lcontinuadl
FOR

The 216-8-3 Main Pond ( Main Pond) consists of the 216-B-3 Pond and the 216-B-3-3 Ditch. The 216-8-3 Pond, which has been in

_service_siOCe_1945, currently covers an area of 35 acres ( 14 hectares) to a depth of 2 to 8 feet (.71 to 2.4 meters). The

216-6-3 Pond receives effluent from the 216-8-3-3 Ditch, which was excavated in 1970 to replace an earlier ditch. The

216-6-3-3 Ditch is approxirnately 3,700 feet ( 1,128 mcters) tong, 30 feet ( 9.1 meters) wide at ground level, 6 feet

(1.8 meters) wide at the bottom, and 4 to 8 feet ( 1.2 to 2.4 meters) deep. The 216-6-3-3 Ditch received most of its

dangerous waste from the 216-A-29 Ditch, tdlich drained the Plutonitm Uraniun Extraction ( PUREX) Plant chemical sewer line.

The 216-A-29 Ditch discharged into the 216-8-3-3 Ditch approximately 1,500 feet ( 460 meters) west of the 216-8-3 Pond. The

216-A-29 Ditch was shut down and interim stabilized in July 1991. -

The Main Pond receives waste water (primarily process and cooling water) from the PUREX Plant, the 8 Plant Cotllplex, the

242-A Evaporator, and other 200 East Area [mits. Effluent in excess of the amount that the Main Pond is designed to handle

' is transferred through a spillway to the 216-8-3 Expansion Ponds. The Main Pond received corrosive waste as a result of the

regeneration of the PUREX Plant demineralizer colunns 084). Treatment of the waste occurred by the successive discharge of

acidic and caustic waste, which served to neutralize the corrosivity of the waste before and upon reaching the Main Pond.

Residual corrosivity was neutralized by the calcareous nature of the Main Pond soil (T02).

'r•.lie process design capacities given for waste process codes T02 [840,000 gallons ( 3,180,000 titers) per day] and D84

[0,000 gallons ( 3,180,000 liters)7 represent the Main Pond-s proportional share ( based on percolation capacity) of the

,^t,pcess design capacity of the entire 8 Pond System ( which includes the 216-8-3 Expansion Ponds, a separate dangerous waste

t^`eatmentand disposal unit). At the peak of operations, approxilpately 22,000,000 gallons ( 83,280,000 liters) per day of

I„p}.aquid was discharged to the entire 216-e-3 Pond system. Presently, approximately 1,500 gallons ( 5,678 liters) to

r-16;000 gallons ( 22,712 titers) per minute of non-dangerous liquid effluent are being sent to the 216-8-3 Pond System.

{Ya--:PESCRIPTWN OF DANGEROUS WASTES

R-AANGEROUS WASTE NUMBER - Enter the four digit number from Chapter 173 303 WAC for each listed dangerous waste you will handle. If you handle
v:4artperous wastes which are not listed in Chapter 173-303 WAC, enter the four digit numberlsl that describes the charactenstma and/or the toxic cun-

B. ESTIMATED ANNUAL QUANTITY - For each listed waste entered in column A estimate the quantity of that waste that will be handled on an annual basis.
For each characteristlc or toxic contaminant entered in column A estimate the total annual quantity of all the non-hstsd was[elsl that will be handled which
posaess that characteristic or contaminant.

C. UNIT OF MEASURE - For each quantity entered in column 8 enter the unit of measure code. Units of measure which must be used and the appropriate codes
arc:

ENGLISH UNIT OF MEASURE CODE

POUNDS . .................... P
TONS ....................... T

METRIC UNIT OF MEASURE CODE

KILOGRAMS ................... K
METRIC TONS. . . . . . . . . . . . . . . . . . M

If faeility records use any other unit of measure for quantity. the units of measure must be convened into one of it,. required .,,.in of ineawue takma onn accomrl the
_ _-

_ _- _._ __

D. PROCESSES

1. PROCESS CODES:

For listed dangerous waste: For each listed dangerous waste entered in column A celec[ the codelel from the list of process codes contained in Section III to
indbne how the weate will be storod, treuad, snd/or disposed at at the facility.

For non-listed dangerous wastes: For each characteristic or toxio conuminant entered in Column A. select the codelsl from the list of process codes contained in
Seetwn 111 to indicate all the proeesaes that will be used to store, vut. and/or dispose of all the non-lis[nd dangeroue wastes that possess that charactenune or
toxic contaminant.

Note: Four apaees are provided for entering process codes. If more are needed: Itl Enter the first three as described above: (21 Enter'000' in the extrenm r^Oht
box of Item IV-D(1): and (3) Enter in the spsce provided on page 4, the line number and the additional uodalsl.

2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used. describe the process in the space provided on the form.

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes that can be described by more that, one Waste
Number ahall be described on the form as follows: -

1. Select one of the DanQerous Waste Numbers and enter it in column A. On the same line complete columns B. C. and D by estimating the total annual quantity of
the waste and desenbma all the processes to be used to traat, atore. and/or dispose of the waste.

2. In column A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In column 012) on that line enter'included with
above- and make no otlwr entries on that line.

3. Repeat atnp 2 for each other Dangerous Waste Number that can be used to describe the danperous wacte.

EXAMPLE FOR COMPLETING SECTION IV /shown in Nne numbais X-1. X-2 X-3. and X-4 be/owl - A lacility will treat and dispose of an estimated 900 poundc per year
of chrnms shevins from leather tanning and finishing operation. In addition. the tacilhy will treat end dlspose of tnree nombated wastes. Two wastes are corroswe
only and there wi I be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there will be an estimated 100 pounds per year
of that waste. Treatment will be in an incinerator and disposal will be in a landfill.

D. PROCESSES

L
N

A.
ANGEROUS

C. UNIT
OF MEA

0 WASTE NO. 8. ESTIMATED ANNUAL -
SUREN pUANTITY OF WASTE lenrer 1. PROCESS COOES 2. PROCESS DESCRIPTIONE.

(enmr code/ codel lenrerl (i/ a cude is not emered in Dllll

0 6 4 900 P T 0 3 D 8^ 0 ^

-406
0 0 2 400 P T 0 3 D 8 0

X-3

3

0 0 0 1 100 P T 0 3 0 8 0

X-i D O 0 2 T 0 3 D 6 O

a. denatry cific runwav of the waete.p

ineluded wirh sbave

ECL30 - 271 - ECY 030-31 Form 3 PAGE 2 OBF^ CONTINUE ON PAGE 3
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Page 3 of 7
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IUMBER /sntered from pepe 11

W A 7 g 9 0 0 0 B 9 G 7

IV. DESCRIPTION OF DANGEROUS WASTES Icontinuedl

0. PROCESSES

^ N
N 0
E

'

A.
ANGEROUS
WASTE NO.

Ienter codel

g, ESTIMATED ANNUAL
QUANTITV OF WASTE

C. UNIT
OF MEA
SURE
len(er
codel

1, PROCESS CODES
/enterl

2. PROCESS DESCRIPTION
li/ e code is not entered in D! 111

1 0 0 3 , 500 , 000 P T02 D84 Neutralization / Percolation

' W T 0 2 77,000 included with above

' U 1 3 3 417,000 P T02 D84 Neutralization/Percolation

^ W T 0 1 19,000 P T02 D84 Neutralization/Percolation

`li, D 0 0 6 169,000 included with above
.

N

B

9

12

13

14

15

18

17

1B

19

20

21

22

23

< -714
25

LLL

1

-

ECL30 - 271 - ECY 030-31 Fatm 3 PAGE 3_ OF 5

lenrm 'd', 'B'. 'C'. el[. hehind Ihe '?' t< idemi/v nhnrn [nnind pa0esl

CONTINUE ON REVERSE
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DESCRIPTION OF DANGEROUS WASTES Icontu,rreJl

E. USE TIIIS SPACE TO LIST AODITIONAL PROCESS CODES FROM SECTION DIII ON PAGE 3.

The 216-8-3 Main Pond (Main Pond) received dangerous waste from two main sources:

(1) corrosive and toxic dangerous waste resulting from the regeneration of demineralizer

columns at the PUREX Plant, and (2) spills of dangerous or mixed waste at the PUREX Plant.

Backwash from the regeneration of the demineralizer columns was frequently corrosive

(D002) and sometimes contained toxic concentrations of chemicals used in the regeneration

process, including nitric acid, sulfuric acid, sodium hydroxide, and potassium hydroxide

(WT02). Spills at the PUREX Plant included hydrazine (U133), cadmium nitrate (WT01/D006),

and ammonium fluoride/ammonium nitrate (WT01). Since 1984, administrative and engineering

barriers have been put in place at the PUREX Plant to prevent dangerous waste from being

discharged into the Main Pond.
^,.._
;,I^te'quantity of waste listed for D002/WT02 is an estimated annual quantity based on the'`.

^.4tain Pond's proportional share (based on percolation capacity) of the amount of corrosive

-a•nd toxic waste received by the entire 216-8-3 Pond System (which includes the,,,
^^2,16-B-3 Expansion Ponds, a separate dangerous waste treatment and disposal unit). The
:.4uantities of waste listed for U133 and WT01/D006 represent the Main Pond's proportional^, ,

=-share (based on percolation capacity) of the total recorded amount of hydrazine, cadmium,

-;and ammonium fluoride/ammonium nitrate received by the entire 216-8-3 Pond System from the

time the PUREX Plant resumed operations in 1983 until the last known chemical discharge

occurred in 1987.

"9 quantities of waste listed for U133 and WT01/D006 include the water in which the

:micals were discharged. Water makes up most of the weight of these discharges.
,

V. FACILITY ORAWING

aPece PruviduJ un PxUU G e ulu Jr•rwinll •I ILn InciblY lzne vuuucriuns l.v mwu duluill.
All uJs1e,0 I•Nities u nt uidudq In the

VI. PHOTOGRAPIIS

AR qaratinY Iaeilitias mual incl•Me pbotoVrePhs /aerld ur prournPleve/I rl.et claeilv •Ialumr0q all enalinU slruutura¢ evisliuU aloreye, 1weUnunt and Jispoaal srees; enJ

silea of tutlYe slou0e, 1riNnrer,l or dinpGS•I ereas lseq mabuctrons /m nwm

VII. FACILITY GEOGRAPIIIC LOCATION us In ormatlon is prOVI e on the attache d drawin g s an d p hotos.
LATITUDE da rens . ... .... ren S s LONG ITUDE da reqs . ....... (es 6

VIII. FACILITY OWNER

A. It Ilre facility owner Is also the facility opereter as liared in Seclion VII on Foun 1, 'Germrel Inlqu,uGOU', Place en'X' iu It,. box to it.. lult and skiP to Secticn IX

Mlow.

B. It Ihe feaility owner is rmt tbe facility upqralPr as IlareJ In SncCrun VII un Funu I, cnrnPlele it,. Io11uwin0 itoms: •

I NAME OF FA CILITY'S LEGAL OWNER . P11ON NO. s en R no .
T

r r r 7
r

r t t I i I I I , I

9. STR T OR P O. ROX ^ a, CITYORTTOr W(TI ^ G. ZIP CODE

I I

IX. OWNER CERTIFICATION

/ certdy under per•Iry of /ew (he( //rqve persendly esenrlrmd •ml rni/iar wit/r the in/nnrra(ion submirted in his and sl/ •a(eclmd dacurna.rts. and based un
eoarplare. /.mmY snVu'ry o/ (hoss indivitlueh resPOmihle lar obtqi(ri^ tA inlamrq/ron, / lieve t/u( (ba subaritmd eJUrruetiun is vue, eecrrrate, and

• thas there are sipni/ipnl psnM(iss for submi(hi.0 /e/se i I%ame(iu , mAtvunp Ur ssibdrry of hna en•/ impriaonnreru.

NAME /prin( or typel /

John D. Ya9oner, Manager I\

SIGNAT RE

A

DATE SIGS^^tEEE 0

U.S_ Oeporblwnt of Energy

l / /

Ri cl•land Ooerations Olficc

/ r

X RATOR CERTIFICATION

/ undsr Psne/ty o/ bw Uu( I h•vs Persone//y b d em wish (be i omutlon submirned in his and all •tuehed Joeumenls, and t/ur pn
^u'eY of (hose indiridu•/s inmradiate/y respnnsibie for ob^ /rdnp rlu in/mnutiun. / be/iave the, the in/ornra(ion is (rua, accurate, and cnnrysbre. / un

• that rheru are si0ni//unt ptrnelties for subnriNinp /elsa m/ornution, inc/udinp ( lla Possibili(y of fine errd inrPrisonnrent.

NAME (prin( or (ype) SIGNATURE DATE SIGNED

SEE ATTACIIMENT B-6

ECL30 271 - ECY 030 -]1 Furru 3 PAGE 4 OF 6 CONTINUE ON PAGE 6
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X. OPERATOR CERTIFICATION

^

I certify 'under penalty of law that I have personally examined and am familiar
with the information submitted in this and all attached documents, and that
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the submitted information is true, accurate,
and complete. I am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment.

c l^l : /Z
er/ p rator Date

ohn D. Wagone, Manager
U.S. Department of Energy
Richland Operations Office

.

L;W^ /L
o-operator Date

Thomas M. Anderson, President
Westinghouse Hanford Company

B-7
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DOE/RL-93-74, Draft A DOE/RL-88-21
216-B-3 Expansion Ponds

Rev. 0, 12/16/93
Page 1 of 7

T
1. EPA/STATE I.D. NUMBER

M

DANGEROUS WASTE PERMIT APPLICATION W A T e e D 0 D e B 6,

FOR OFFICIAL USE ONLY

APPLICATION DATE ECEIVED COMMENTS
APPROVED lrno. ds d r.l

II. FIRST OR REVISED APPLICATION

Plaee an'X" in the eppropriate box in A or B below Imark one box only) to indicate whether this is the first appbcenon you are submithn9 for your facility or a revised

applioatqn. It th'r Is your fnlt application and you already know your faellity'c EPA/STATE I.D. Number, or it this is a revised application, enter your fecilny's EPA/STATE

I.D, Nbnber in Section I above.

A. FIRST APPLIOATION lp4ce an 'X' bsbw end provide the epproprYre date)

^ 1. EXISTING FACILITY lSse lnsnuctions tor dNinirion of 'esisr/np' bcJ/ty. ^ 2. NEW FACILITY /Conm/ete irem below)
Complete nem bebw,l

M AY YR FOR EXISTING FACILITIES. PROVIDE THE DATE lmo., M y 6 .l M. AV YR. FOR NEW FACILITIES,

MENy
r
CED

PROVmE THE DATE.
TH T C STRU T ON CONON I IE DA E C,, 1 O OPERATION BEGAN OR /mo., day. & yr/ OPERA-8'j

lusa the Aoxu to the le/U TION BEGAN OR IS
EXPECTED TO BEGIN

^S^EVfSED APPLICATION IpAce an 'X' bebw ard conpleta Secuun / abovel

1. FACILITY HAS AN INTERIM STATUS PERMIT 2. FACILITY HAS A FINAL PERMIT

- OCESSES - CODES AND CAPACITIES

gj7WOCE5S CODE - Enter the code from the list of proeaas codes balow that best Jeecribes eech prncess to be used at the facility Ten Ilnun arr: prnvxlutl tur enlernq

. epdes. If more lines are needed. enter the codelel ir. he apace pruvWed II a pmcesu will be used that is nui includeJ in thu list ot cudos oelow Ihm, tluacrruc nre

i^}^oeeas /inahrdinp its desi0n capaciryl in the space provided on the (Section llI-Cl.

^"TROCESS DESIGN CAPACITY - For each code entered in column A enter the capacity of the process

T, AMOUNT - Enter the amount.

I 2. UNIT OF MEASURE - For each amount entered in column 8111. enter the code from the liet of unit measure codes below that deneribes the unit of meaeure used.

Only the units of measure that are listed below should be used.

PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS

PROCESS CODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACITY

oraBe: Treatment:

CONTAINER Ibanel. drum. etal S01 GALLONS OR LITERS TANK TOt GALLONS PER DAY OR

TANK 502 GALLONS OR LITERS LITERS PER DAY

WASTE PILE 503 CUBIC YARDS OR SURFACE IMPOUNDMENT T02 GALLONS PER DA'/ OR
CUBIC METERS LITERS PER DAY

SURFACE IMPOUNDMENT S04 GALLONS OR LITERS INCINERATOR T03 TONS PER HOUR OR
METRIC TONS PER HOUR;

Disposel: GALLONS PER HOUR OR
LITERS PER HOUR

INJECTION WELL 080 GALLONS OR LITERS
LANDFILL 081 ACRE-FEET rthe volome thet OTHER IUse lor yhysical, chemical. T04 GALLONS PER DAY OR

would over one acre to a Ihermal or biuloqical treatment LITERS PER DAY
dep th o/ one roorl processes not occurring in tenks,

OR HECTARE-METER surface impoundments or mdner
LAND APPLICATION 082 ACRES OR HEC7ARES etors. Describe tne processas in
OCEAN DISPOSAL 083 GALLONS PER DAY OR the spaee pruvlded: Section III-C.1

LITERS PER DAY
SURFACE IMPOUNDMENT D84 GALLONS OR LITERS

UNIT OF UNIT OF UNIT OF
MEASURE MEASURE MEASURE

UNIT OF MEASURE COD E U NIT OF M E AS UR E CODE UNIT OF MEASU RE CODE

GALLONS ..................... G LITERS PER DAY................ V ACRE-FEET...... ............. A
LITERS ....................... L TONS PER HOUR ................ D HECTARE-METER ............... F
CUBIC YARDS .................. V METRIC TONS PER HOUR....... ... W ACRES......... .............. B

. 0CUBIC METERS ................. C GALLONS PER HOUR....... ....,. E HECTARES........ ...........
GALLONS PER DAY . . . . . . . . . . . . . . U LITERS PER HOUR . . . . . . . . . H

EXAMPLE FOR COMPLETING SECTION III Ishawn in line numbers X-1 and X-2 below): A laciliry has rwo stora p e tenks, one lank can
ho/d 200 gallons and the other can hold 400 pallons. The taplh[y also hes an Inunerator that can turn up to 20 9auonc per nour.

N PRO-A
B. PROCESS DESIGN CAPACITY

N PRO-A
B. PROCESS DESIGN CAPACITY

. FOR . FOR
L U CESS 2. UNIT OFFICIAL L U CESS 2. UNIT OFFICIAL

I M
N B

CODE
(from /is( 1. AMOUNT OF MEA.

SURE
USE I M

N 8
CODE

//rom list 1. AMOUNT
.OF MEA

SURE
USE

E E abovsl l6pKity) ienter ONLY E E ebovel Ispeci/y/ pnrsr ONLY

R codel R code)

X-t S 0 2 600 G 6

X-2 7 0 3 20 E 6

T 0 2 27,960,000 U

8 4 27,960,000 G 8

9

4 O

ECL30 - 300 - ECY 030-31 Form 3 Rev. 2104 PAGE 1 OF 5 CONTINUE ON REVERSE
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!ACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESS Icode - t04-1. roR tACn rrtut-eaa enlencu nene mc.6uvc uaaIuw o-nrno-1

T02 D84

The 216-8-3 Expansion Ponds ( Expansion Ponds) consist of three interconnected ponds called the 216-B-3A ( 3A) Pond, the

216-8•38 ( 38) Pond, and the216-B-3C ( 3C) Pontl. These ponds were constructed to receive the increased dtschar 9 es to the

216-8-3 Pond System, which trxludes the 216-e-3 Main Pond ( Main Pond) a separate dangerous waste treatment and disposal unit

as a result of the restart of the Plutonium Uranitm Extraction ( PUREXS Plant in 1983 and the decamlissioning of the Gable

Mountain Pond in 1987. The 3A Pond was placed into service in October 1983 and remains in service today. The 3A Pond

receives effluent from the Main Pond throu 9 h a spilluav in the dike separating the two ponds. A simtlar spillwa allowed the

38 Pond, which was operational from Jtate 1984 to May 1985 to receive effluent from the 3A Pond. The 3A and 3B ^onds each

cover an area of approximately 11 acres ( 4.4 hectares). t he 3C Pond began operation in 1985 and is still in service today.

The 3C Pond was constructed bv excavating 6 feet ( 1.8 meters) of soil over a 41-acre ( 16-hectare) surface area. A spillway.

^ sinilar to the ones used for he 3A and 38 Ponds conveys effluent from the 3A Pond to the 3C Pond.

Waste water ( primarily process and cooling water) from the PUREX Plant, the B Plant Complex, the 242-A Evaporator, and other

200 East Area untts is received by the ex pansion pondsthrough the Main Pond, The Expansion Ponds received corrosive waste

as a result of the regeneration of the PUREX Plant defntnerallzer colutns (D84). Treatment of the waste occurred by the

successive discharge of acidic and caustic uaste, Mhtch served to neutralize the corrosivity of the waste before and upon

reachi r^g the Expansion Ponds. Residual corrosivlty was neutralized by the calcareous nature of the Expansion Ponds

soil (T02).

The process design capacities given for the waste process codes T02 [27,960,000 gallons ( 105 840,000 liters) per day] and D84

[27,960,000 gallons ( 105,840,000 liters)) represent the Expansion Ponds proportional share (6ased on percolation capacity) of

B..Fthe process design capacity of the entire B Pond System. At the peak of operations approxtmately 22,000,000 gallons

L 83 280,000 liters ) per day of liquid was discharged tothe entire 216-8-3 Pond Sysfem. Presentl y approximately

( 5,678 titers) to 6,000 gallons (22,712 llters) per minute of nondangerous liquid etfluent are being sent toSb0 gallons
Fe 216-8-3 Pond System.

-^„5onstruction was begunon a new pipeline in 1990 that will allow waste water to bypass the 216-B-3 Main Pond and discharge

€,Cirectly to the Expansion Ponds.

DANGEROUS WASTE NUMBER Enter the four digit number from Chapter 173303 WAC for each listed dan0erous waste you will Imndle. It you handle

f,-dangerous wastes which are not listed in Chapter 173J03 WAC. enter the four dipit numberlsl that descnbes the charactensOcs andlor Ihe toxic com

y .tammmts of those dangerous wastes.

`^B. ESTIMATED ANNUAL QUANTTTY - For each listed waste entered in column A estimate the quantity of that waste that will be handled on an annual basis.

For each characteristic or toxic contaminant entered in column A estimate the total annuel quantity at all the non-listed wastelsl that will be handled wluch

possess that characteristic or contaminant.

C. UNIT OF MEASURE - For eacb quantity entered in column 8 enter the unit of measure crode. Units of measure which must be used and the appropriate codes

••e:

ENGLISH UNIT OF MEASURE CODE

/ POUNDS ..................... P
TONS ....................... T

METRIC UNIT OF MEASURE CODE

KILOGRAMS ................. K
METRIC TONS ................. M

If facility records use any other unit of measure for quantity, the units of measure must be convened into one of the required units of ineasure taking into account the

appropriete density or apecYBc gravity of the waste.

D.PROCESSES

For listed dsnperous waste: For each listed dangerous waste entered in column A select the codelsl front the list of process codes contained in Section IO to

indicate how the waste will be stored. treated, and/or disposed of at the tealhy.

For non-lieted dan9erous wastes: For each cheraeteriatie or toxic contaminant entered in Column A. select the codelsl from the list of process <odes contained in

Section III to indicate all the processes that will be used to store, treat, and/or dispose Cl all the non-listed danperous wastes that possess that chnrpcteristic or

toxic contaminant.

Note: Four spaces are provided for entering process codes. II more are needed: It l Enter the first three as described above; 121 Enter •000- in the extreme right

box of Item IV-0f11: and (3) Enter in the space provided an page 4, the line number and the additional codelsl.

2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the lomt.

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMSER - Dangerous wastes that can be described by more than one Waste

Number shall be described on the form as follows:

1. Saleet one of the Dangerous Waste Numbers and enter it in column A. On the same line complete columns B. C. and O by estimating the total annual quantity of

the wnte and describing all the processes to be used to treat, store, and/or dispose of the wasta.

2. In column A of the next line enter the other Dangerous Waste Number that can be used to deacribe the waste. In column D121 on that line enter -included with

above• and make no other entries on that line.

3. Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste.

EXAMPLE FOR COMPLETING SECTION IV /shown in line numbers X-!, X-2. X-3, and X-4 be/uwl - A faciBty will treat and dispose of an estimated 900 pounds per year

of chrome ahavin from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-bsted wastes. Two wastes are corrosive
Ps nitable and there will be an estimated 100 pounds per yearaste is corrosive and iotherf h Th w geac waste. ebe an estimated 200 pounds per year oonly and tharo wi

of that waste. Treatment will be in an incinerator and disposal will be in a landfill.

0. PROCESSES

A C. UNIT
L N
1

,
ANGEROUS B. ESTIMATED ANNUAL

OF MEA-
SURE0N

WASTE NO. QUANTITY OF WASTE /anter
I. PROCESS CODES 2. PROCESS DESCRIPTION

E /anrar eode/ codel
lenrerl (if or code is net entered in 0(IU

O 6 4 900 P T 0 3 D 8 0

O O 2 400 P T 0 3 D 6 0

X-3 D O 0 7 100 P T 0 3 D 8 0

X-4 D O 0 2 T O 3 D S 0 I ine/udad wirlr ebove

ECL30 - 271 - ECY 030-31 Fonn 3 PAGE 2 OF 5 CONTINUE ON PAGE 3
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C^-•mued from page 2.
Photoeouv this pepe before completing if you have more than 26 wastes to list.

DOE/RL-88-21
216-B-3 Expansion Ponds

Rev. 0, 12/16/93
Page 3 of 7

IBER lentared from pepa 11

.. I 7 8 9 0 0 0 g 9 6 7

IV. DESCRIPTION OF DANGEROUS WASTES leoniinuedl

D. PROCESSES

N
N O

E

A

ANGEROU9
WASTE NO.

lenter eodel

B. ESTIMATED ANNUAL
QUANTITY OF WASTE

C. UNIT
OF MEA^

1e1

code)

I. PROCESS CODES
lented

2. PROCESS DESCRIPTION
tit a ccde is nor entered in DIlU

D 0 0 2 117,200,000 P T02 D84 Neutrali z ati Percolation

2 W T 0 2 2,573,000 included with above -

3 U 1 3 3 1,478,000 P T02 D84 Neutralization/Percolation

" T 0 1 484,000 P T02 D84 Neutralization/Percolation

k_ 0 0 6 149,000 included with abovee

9

'

I

12

13

14

15

18

17

1g

19

20

21

22

23

24

L26

ECL]0 - 271 - ECY 030-31 Form 3 PAGE 3_ OF 5 CONTINUE ON REVERSE

/enur A. 'B, 'O", etc. behmd the '3^ti rti/v Photn ccPted PapesJ
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The 216-B-3 Expansion Ponds (Expansion Ponds) received dangerous waste from two main

sources: (1) corrosive and toxic dangerous waste resulting from the regeneration of

demineralizer columns at the PUREX Plant, and (2) spills of dangerous or mixed waste at

the PUREX Plant. Backwash from the regeneration of the demineralizer columns was

frequently corrosive (D002) and sometimes contained toxic concentrations of chemicals used

in the regeneration process, including nitric acid, sulfuric acid, sodium hydroxide, and

potassium hydroxide (WT02). Spills at the PUREX Plant included hydrazine (U133), cadmium

nitrate (WT01/D006), and ammonium fluoride/ammonium nitrate (WT01). Since 1984-,

administrative and engineering barriers have been put in place at the PUREX Plant to

prevent dangerous waste from being discharged into the Expansion Ponds.

a^Ihe quantity of waste listed for D002/WT02 is an estimated annual quantity based on the

:S%pansion Ponds proportional share (based on percolation capacity) of the amount of

dorrosive and toxic dangerous waste received by the entire 216-B-3 Pond System (which

F_rtf^ncludes the 216-B-3 Main Pond, a separate dangerous waste treatment and disposal unit).

he quantities of waste listed for U133 and WT01/D006 represent the Expansion Ponds'

^proportional share (based on percolation capacity) of the total recorded amount of

a;Fiydrazine, cadmium, and ammonium fluoride/ammonium nitrate received by the entire B Pond

1-*5ystem from the time the PUREX Plant resumed operations in 1983 until the last known

chemical discharge occurred in 1987.

The quantities of waste listed for U133 and WT01/D006 include the water in which the

!micals were discharged. Water makes up most of the weight of these discharges.

All enieling IseBitiev muat inchrJe in Ilo ePePe pruridW on pa0a 6 s.cnb dnwmu ol Ibu IacdnY laea uisrnrcuwrs /w uroro

VL FIIOTOGRAPIIS

MIO ol

illtias nnsnt incluJe pGUtuyrephs pernl nr
sturuae- vaal.ueul or Jislrosel uees /see

all en^suua snimlurac; ev61inu aturoVU, trvetmm.,l and JisPUSaI emau, snd

VII. FACILITYGEOGfUPNICLOCATION 1111$ IllfOrnla[lol1 l S p(OVIUL:U Ufl Iflt1 dlLltlGllGU Uftlwnsa^ arlu IfnrUwc.

LATITUDE Je rees . mrtes 6 ae nnJS LONGITUOF' Jo .e nurc•s .C sr• ..ndsl

-LL

Vlll. FACILITY OWNER

:i^ A. II the beiDly ownar is also If,. facility openlur es lipea I. SactWn VII un Furui 1, 'Genare Inlunualiun', Pbce an 'X' iu the box lu We lult and sAip lu Sucliun IX

below.

B. It Iha lacility owner I. not Ilre facility uperunr es Ii.teJ in SncGun VII nn Fmu. l, c mPlum tl.e IelWwina iroum .

1 NA Mf OFFArTCII^IEGAT^NER

I I 1

1. PIIONE NO, e Je 6 na.

3 . STREET OR P.O. a0%7_r 1 1 .t CITY OR TOWN G. ZIP CODE

IX. OWNER CERTIFI CATIO N

,/ erri/y usWer ppuay o/ bw rher / bave Pusons/IY esunrireJ rlnd em LnrNiu witb tbe in/unnetian subnriueJ in ( his urJ e// ssuehed Joeumenes, and lhet bssed on

'. nry rspubY o/ (bose irrdividue/a unmedietelY responaib/e /or obta/nin rhe in/urnubwr. l bclieve rher the snbnuued iNunnuion rs 4ue, eccurate, end cumplere. l anr

^. ewue that therc era sipni/icent pene/Uea /or fubmit/mP /a/sc in/p m umr, irlblur/in Ym pussibilirY o/ /ine and imprisonnranr.

NAME lprinl or rype/

John D. Wagoner, Manager

U.S..Deparlmeo[ of Energy
RicA(orxl O er-ations O(fice

SIG TU

/.

^

/ 7
a C l

L 1

DATE SIGNED

7
/^/^r/^

/

% -•sERATOR CERTIFICATION

I underparv/ty of law Uut l/uve persoru/ly e enJ arn bnrilivr with rhe nJOnuatbn submirud "ur this and all attached oucunrenrs, and the, based an

uiry o/ thoae brdiviJuals uunradietaly reaPonaib/e /or obuin/nV the in/onueuon. l balluve that the subnriued in/urnretimr is vue. eccurera. snd aarnpletc. l enr

- rhet there ere siCrri/icsnt pendt/es /or submirtinp la/se in/amution. inc/udinp the Poasibi/iry u/ /irre and inrprisunmsns.

' IIAIdE lprurt or rypeJ

SEE ATTACHMENT

SIGNATURE DATE SIGNED

ECL3O - 271 - ECY 03031 Furm 3 PAGE 4 OF 6 CONTINUE ON PAGE 5
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X. OPERATOR CERTIFICATION

DOE/RL-88-21
216-B-3 Expansion Ponds

Rev. 0, 12/16/93
Page 5 of 7

I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this and all attached documents, and that
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the submitted information is true, accurate,
and complete. I am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment.

-J7Z^ , z
^4 er perator Date
ohn D. Wagoner, M ager

U.S. Department of Energy
Richland Operations Office

t>^i /A3
Co-operator Date
Thomas M. Anderson, President
Westinghouse Hanford Company
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The Liquid Effluent Retention Facility (I-ERF) is being constructed under
interim status expansion in accordance with the Washington Administrativo Code
(IdAC) 173-303-805 "Interim Statl.is Permits.rr The LERF will provide interim
storage of mixed waste process condensata ?Ffluent From the 242-A Evaporator
until treatment is available For compliance with the dangerous waste -
regulations for disposal.

The LERF will be a retention basin cnnsi;ting of Fonr cells -
(st-Face impo(indments) (S04). Each relPntinn basin cell has a design capacity
oF 6r500.000 gallons with a total capaciky of 26.000,000 gallons.

V. OESCA6'IION OF DANGEnOUS •RASTES _
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U5E nn1 Sr.CE r0lr5r .mm^0•ul rnM.[tS rposS rnnu '[Cno« nlll n« rLri t

The LERF will recieve and store mixed waste process condensate effluent from
the Z42-A Evaporator until treatment is available. The mixed waste process
condensate effluent will be regulated as a dangerous waste under WAC 173-303.

The mixed waste process condensate effluent will be regulated as a dangerous
waste due to the presence of spent nonhaloaenated solvents (F003 and F005) and
for the toxicity of ammonia (WT02, toxic state-only dangerous waste). '

The Estimated Annual Quantity of Danaerous Waste of 216.975.200 pounds per
year is based on approximately 26.000.000 aallons of waste, or the total
capacity of the four cells in the retention basin.
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X. OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this and all attached documents,
and that based on my inquiry of those individuals immediately responsible
for obtaining the information, I believe that the submitted information is
true, accurate, and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine
and imprisonment.

L
w$er/Operat or /^ ate
ofm D. Wagoner, Manage^r
'S. Department of Eneogy
ichland Operations Office

Co-operator ate
Thomas M. Anderson, President
Westinghouse Hanford Company

B-27
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LIQUID EFFLUENT RETENTION FACILITY

UNDER CONSTRUCTION
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PMw pnnt or type in the uuMded wu only
(/NFh rees ere speced for d%te rype. /.e., 12 CMreetrlelcN.

r 1. EPAISTATE I.D. NUMBERM

DANGEROUS WASTE PERMIT APPLICATION w A^ B a a o c e a B T

FOR OFFICWL USE ONLY

AA^ y
-

^V COMMENTS

Y. FIR.ST OR REVISED APPUCATION

Pirxo an 'X' In the sppmpAeta box In A or 8 below ( mart one bo: only) to Indicate whether this is the f4rt sppbcstion You sn subrnittkq for your feeiity or s nvi.W
epplfpetbn. M this

is
your fint epplioetinn and you Wetly know your tecllYtYs EPAISTATE I.D. Numtwr• or If thia I. s nviwd application. u,ur your feeiRy't EPA/STATE

I.D. NumWr in Section I Waw.

A. FB[ST APPLICATION IpYee an X. below and provJde the yrpopriwte detar

rl 1. EXISTWO FACLLITI l^w^ ddin/Wn
Of

'awtinp' leeYhy.
C3 2. NEW FACILITY lComp/ete itrn GWwI^wt

FOR EXISTINO FACILITIES. PROVIDE THE DATE Imo., Wy, e
CED
yr / MO. A YR FOR NEW FACLLJTES.

OPERATION BEGAN OR THE DATE CONSTRUCTION COMMEN
PROVIDE THE DATE.

^RA-0 3 9 3 ft ^& O^a.e rxe no,ee to tne ARai AN O .SR t
EXPE D TO BEGIN

S. REVISED APPLICATION (pYn an 'X' AM>w and conruMta Section / above)

-^y ® 1. FACILITY HAS AN WTERIM STATUS PERMIT ^ 2. FACILITY HAS A FINAL PERMIT

PROCESSES - CODES AND GPACtT1ES

M PROCESS CODE - Enter the oow irom the Wt of prouu cndes below that bsst desulbes each proens to be Used at the fseUity. Ten lirrs are prot+ded for entering
codee. B more Y,re are rredW. uur the oodefsl I. the tpeoe provdW. If a proceo. wiu be used that I. not incWdw in the list of codes bMbw. then dewnW the
prorau lineArdinp Its duipn espeityl S. the tpeee prot+ded on the I.Seetlon Ill-Cl.

^ PROCESS DESIGN CAPACITY • For each pode entrW In coWnn A entr the cepechy of the prorwss.

1. AMOUNT - Enter the urwrnL

2. UNR OF MEASURE - For each smowt en'rW In eoluout B17)- enter the eooe from the Not or unit meuure eodet Gebw that describes the unit of oresure uwd.
Only the uNH of nrewn that we MstW below shoWO be used.

PRO. APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS

PROCESS CODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACITY

•rs?e: - Tre.trmm;

CONTAINER tbrrpl. drun• etp) SOI GALLONS OR LITERS TANK TOl GALLONS PER DAY OR
TANK 502 GALLONS OR LITERS LITERS PER DAY
WASTE PILE S03 CUBIC YARDS OR SURFACE IMPOUNDMENT TO2 GALLONS PER DAY OR

MSO8 RSURFACE IMPOUNDMENT S04 OA ON RTERS INCINERATOR T03 TONS PER HOUR OR
TONS H

r^M C ORDHpoul: O OLNS PER URALLITERS PER 110UR
NIJECTIION WELL 080 GALLONS OR LITERS
LANDFILL 081 ACRE-FEET /t/w voAUne that OTHER (Use for physical. rlwrNcsl. T04 GALLONS PER DAY OR

wouAd oewr one sae to e tfrrmal or biolop,cel tresunent LITERS PER DAY
tA e/ one foot) proeewe not oecurr4p in tsnks.
HECTARE-METER turtecu Irnpoundments or ncirrr•

LAND APPLICATION 082 ACRES OR HECTAqES ston. Describe the prousrs in
OCEAN DISPOSAL 083 GALLONS PER DAY OR the rpsoe provided; Section II/-C.)

LITERS PER DAY
SURFACE IMPOUNDMENT 084 GALLONS OR LITERS

UNIT OF UNIT OF UNIT OF
MEASURE MEASURE MEASURE

UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE

GALLONS ..................... O LITERS PER DAY................ V ACRE-FEET.................... A
LRERS ....................... L TONS PER HOUR ............... D HECTARE-METER ............... F
CUBIC YARDS .................. Y METRIC TONS PER HOUR .......... W ACRES................. ...... B
CUBK:METERS ................. C GALLONS PEA HOUR ............. E HECTARES .................... Q
GALLONS PER DAY . . . . . . . . . . . . . . U UTERS PER HOUR . . . . . . . . . . . . . . . H

EXAMPLE FOR COMPLETING SECTION III lsnown (a Me nurnors X-1 and X-2 Daowl: A/atllhy has twe stora ge tenks, one tank cen
hoM 200 ve6ons and rne atAr can hold 400 psYona The teeility also has an inevwetor that can bum uo to 20 pellone per Iwv.
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L U
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^,tlnwd (rom the front.

7LOCESSES loontkwadl

SPACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBINO OTHER PROCESS leoda'TOPI. FOR EACH PROCESS ENTERED HERE INCLUDE DESIGN CAPACL
T01, $02

The 200 Aras Effluent Treatment Facility ( ETF) is being conatructed to treat and store process ctrdensate from the
242-A Evaporator, and the Liquid Effluent setention Facility,and possibly other Hanford Facility waste that falls within the
ettvelope-of aeoeptable waste at the ETF. The ETF is located in the northeast corner of the 200 East Area. The treatment
process includes filtration, p1 adjustment, ultraviolet oxidation, hydrogen peroxide decontposition, deqasification reverse
osatosis, ion exrhanye effluent quality verification intanks, evsporatton, eoncentration, atd thin film dry5tq STbt). The
treated effluent is sfored In three verification tanks ( S02) and sanpled to determine if the effluent meets required
discharge standards. when the effluent meets the disahar y e starxiards as established by the reyulatioru, the effluent will be
discharged to the soil. If the saaple anal ysis of the effluent in the verification tanks does not meet the discharge
starldards, the effluent vill be sent back through the systm for further treatment.

The treatment process is desipned to treat a ptaxinam of 150 Sallons ( 568 titers) pe r minute or 216,000 9alloru
( 817,650 liters) per day. The tank storage is designed to store a maximtas of 2,010,000 Sallons ( 7,610,000 Liters).

S01 -

A sectxdary waste stream is generated durinq operation of the ETF. This secondary waste is concentrated into a powder,
containerized, and transferred to the Central Waste CopQlex for stora ye white disposal options are evaluated. Other mixed
waste Yeneratad and containerized durirp the operation of the ETF irxltxies deuatered spen t bead resin, spent aembranes, spent
hi9h-effieiancy particulate air cartridges spent filter elesrrtts, spent activated urbon cartridpes, and spent ultraviolet
lamQa. Nonradioaotive dangerous waste 1ne(udes chemicals used in the various processes. This nonradtoaetive dangerous waste

,fiscontainerized and transferred to the 616 Nonradioactive Dangerous Waste Storage Facility.

744 container storage area is designed to store a maxisw of 39,600 pallons ( 150,000 liters).

OF DANGEROUS

an not
/AC ler each YstW daneamua waste you wNf handle. N you hard
numbarlq that describes it. charactedatiea and/or the toxk eon-

lky.ESTIMATED ANNUAL QUANTITY - For each aatad wasta ant«ed In column A estimate the euant@y of that waa that will be handMd an an annud baala.Pbr each eharaetarlatle or toxic contaminant w+UrW In coWmt A estimate the total annuM euanthy af aa the non-listed wetetal that will be handled whichpoaNae that eharaotenstb ar contaminant.

C. UNIT OF MEASURE - For each quantity entered S. eolumn B enter the unh of measure coda. Unhs of measure which must be used and the appropriate eodasw:

ENGLISH UNIT OF MEASURE CODE _ METRIC UNIT OF MEASURE CODE

POUNDS ..................... P KILOORAMS.................. . K
TONS ....................... T METRIC TONS.................. M

If faeWlv reeords use any other unit of measure for yuanthy, the units of measure must be convarnd into one of the required unNs of measure taking Into aeeoum the
appmpr(ata danahy or specific gravity of the waste.

0. PROCESSES

1. PROCESS CODES:

For sated dangerous waata: For each Yated daneerous waab antarad M column A sdact the eodels) from the Yat of preeba eodaa contakrd In Section 111 to
Mkata how the waata will be atored, traatao, and/or dlapoaW of at the facility.

For non-astad dangerous wasba For each eharaeterlenc or toxic contamNant entered In Co4m. A. nlect tha eodelel from the pat Of proeeaa eodaa contained In
Section III to indicate all the processes that wra be uaed to atpre. treat. and/or dispose of all the ronYatad darparaus watlaa that poaaaas that charaNerlRle or
ta+da eontsndnant-

Note: Four spaees an provided for entering proeesa codes. If more we needed: (1) Enter the first tMea aa described abow: (2) Enter'000' In the axtreme right
box of hem IV-Oto); and 101 Enter In the apaCa provided on page 4. the Yna number and the addltbnN codalsl.

2. PROCESS DESCRIPTION: if a coda Is not KstW for a pmeees that will be uaad, describe the proceaa In the space provided an the form.

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER - Darqamus wastes that can be deacribad by mos, than one Wastp
Number sAaa be desedbad an the lorm as fosows:

t- Select one of the OanOeroua Waata Numb+n and enter it Si coWmn A. On the sanw are complete columna B. C, and 0 by estknatkp the total aruwal quntay of
the waste and describing as the procaa.aa to be used to treat, nore, and/or dlapew of the wata.

2. In coham A of the next New enter the other Oarqeroua Waeta Number that can be used to datcnbe the wata. In column 0121 on that Srr enter'Includad withabow' and make no otlwr entries on that Nr.

3. Rapaat atap 2 for each other Darqanwa Waata Numbet that can be used to describe the danesmus waata.

EXAMPLE FOR COMPLETWO SECTION N /ahowsn Y, lina numaara X-7- X-2. XJ. and X-d bNew/ - A f aaWty will treat and dlapoee of an eatknatW 900 pounds per Vaar
of cMome Mavkaa from leather tannlrq and finiMbq oparatbn. In addNbn, the facility will beat and dlsoose of iMee non-katad wstea. Two waataa are conoslw
only and there wlA be an estimated 200 pounds per year of aach waste. The other wasta is conoalw and IanNable and thera will be an estimated 100 pornds par year
of that waate. Treatment will be In an IncMerator and dlapoaN will be In a landfill.

0. PROCESSES

L N ANOEROU
^ 0 WASTE NO. B. ESTIMATED ANNUAL OF MEA-

SURE^ OUANTITy OF WASTE /a„ra 1. PROCESS CODES PROCESS DESCRIPTION2.
lonur, cndel codel lanrar/ lH a rnde Is net enteied in O/NI

^. K O 5 1 900 P r O 3 O 8 O

X-l O O O 2 400 P T O 3 O e O

X-.T 0 D O 1 1017 T 0
1
3 0 8 o B-34

4-1 D O O I T O 3 O 8 0 Nreludad wiµ abow

^ .. ..^. . .. .^ . .... . _t.. . .
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04fnHn oe0e 2.
Ma<aeapy rNs DeOe EKare eemyNtMV N you heve mare tAen 2e weefee to M.
MBER (en(ereJ hom pe0e 1)

7 0 0 o D O e i A 7

PTION OF DANOEROUS WASTES leontlnwdf

0. PROCESSES
A.

^^N

in FaAel

8. ESTIMATED ANNUAL
DUANTfTY OF WASTE

C. UNIT
OF
SURE,A,,,p
eade)

1. fAOCESS GDDES
Nnferl

2. PROCESS DESCNfPT7ON
!N e cad. to ne! tntatd h 0(111

0 65 7 ,935. 000 P TO1 Tr 'tfien - T an k

0 0 2
,--

0 0 3

0 0 4

0 0 5

T 174- 2 Included With Above

0 67,094,000 P S02 Storage Tank
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^ ..

z
o ^

) 0 4

i 0

o Included With Above

0 1 4,380,000 P SO1 Storage - Container

0 2

0 3

0 4 -

l 5
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8

9

0
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Gner.ftd ham the hart.

N. DESCRIPTION Of OANOEROUS WASTES leemmewal

USE THIS SPACE TO LIST ADORIONAL PROCESS COOES FROM SECTION 0411 ON PADE 1 ^

The ETF treats and stores process condensate from the 242-A Evaporator, and the Liquid
Effluent Retention Facility, and possibly other dilute aqueous waste streams generated on
the Hanford Facility. The effluent stored in the verification tanks for-sampling is
regulated as a dangerous waste because of the possible presence of spent halogenated and
nonhalogenated solvents (F001 through F005) and for the toxicity of ammon-ia (WT02, toxic
state-only dangerous waste). The secondary waste stream is regulated as a dangerous waste
because of the presence of characteristic waste (D001, D002, and D003), toxic constituents
(0004, 0005, D006, 0007, D008, D009, D010, D011, 0018, D019, D022, D028, 0029, 0030, D033,
D034, D035, D036, 0038, D039, 0040, D041, and D043), spent halogenated and nonhalogenated
solvents (F001 through F005), and toxic state-only extremely hazardous waste (WT01).

The annual quantity of waste listed under item IV
schedule of 365 days per year. This calculation
estimated quantity of waste that might be treated

Al Of1011n0 18690" muot Ne\tlo In the Woeu
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was done to provide a maximum annual
and stored by the ETF.
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VIIL FApLRY OWNER
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Wbw.
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OC OWNER CERTIFICATION
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NAME lpmf or rypol SI A P
John D. 1laponer, ManA9er

U.S. Departsani of Energy

Richlrfd Ope ratiortis Office
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^^^

OPERATOR CFATIFICATION

iDry uWr p.rrRy at In.. t/ut! /rM penmenm/Y e+rened nn /.^ ^wrn the / ^WrrMnd h Ml^ ^•M ^/ nm/ied dnaYnwt., rM Hrf Mrd en
.•Yuiy of t/wr nWndtr/M hnrd4try nupsnsdll for oenhhy the n/pnwtbn, l Ariw urr uw auMrtr^d 'n/arnrtbn u uw. amrots. rd emeva / ^nr ^w t
ONn ui, aqn/flrrnt PenaItMs for aubrtlWO l80" h/nnrUOn. nr.udhp tM PeWEiYtY of /M and irariwnn+rrL

NAME lpntt or tyyd SIGNATURE

SEE ATTACNMENT B-36

DATE SIGNED
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X. OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this and all attached documents, and that
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the submitted information is true, accurate,
and complete. I am aware that there are significant penalties for submitting
false information including the possibility of fine and imprisonment.

uwn /uperator
Jo D. Wagoner, Manag r
U. . Department of Energy
Richland Operations Office

C'/z
Co-operator
Thomas M. Anderson, President
Westinghouse Hanford Company

l/2 JI
Date

7Z 5
Date
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Storage and Treatment Facility as 'miscellaneous units' per the proposed I
Washington State Dangerous Waste Regulation 173-303 'Subpart X'
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SOS - The 600 Area Purge Water Storage and Treatment Facility consists of six
above ground 1,000,000 gallon miscellaneous units, with a combined total capacity of
6,000,000 gallons. These units are located in the 600 Area, north of the 216-8-3
Pond. The purgewater storage and treatment miscellaneous units are used for interim
storage and treatment of purgewater generated from the groundwater monitoring wells
located throughout the Hanford Site. The purgewater is generated when a-groundwater
monitoring well is developed or groundwater samples are obtained. The purgewater
from a groundwater monitoring well is transported by tank truck and pumped directly
into the 600 Area miscellaneous units.

T04 . Treatment of the purgewater by evaporation is carried out in the six
600 Area miscellaneous units. Approximately 14,000 gallons per day of purgewater can
be treated by solar evaporation based upon the evaporation rates calculated for the
Hanford Site and assuming all six miscellaneous units are in use.
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IV. DESCRIPTION OF OANGEROUS WASTES fconfrnrfea)
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The purgewater that is stored and treated in the 600 Area miscellaneous
units comes from groundwater monitoring wells located throughout the Hanford
Site.

The estimated annual quantity of waste indicated is based upon the maximum
projected storage and treatment capacities of the miscellaneous units. The
volumes resulting from well sampling and well development activities can be
estimated, however the volumes resulting from aquifer testing are still
unknown.

Materials stored in this facility may potentially include the nonspecific
waste codes F001, F002, and F003.

This Part A permit application is being submitted as a protective filing in
order that this facility may be authorized to store regulated waste. This
facility will also be used to store non-regulated purgewater.
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X . OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar

with the information submitted in this and all attached documents, and that

based on my inquiry of those individuals immediately responsible for obtaining

the information, I believe that the submitted information is true, accurate,

and complete. I am aware that there are significant penalties for submitting

false information including the possibility of fine and imprisonment.

Co-ope or
Nolan, President

Westinghouse Hanford Company

JJ /(

Owner/ perator
Michael J. Lawrence, Manager
U.S. Department of Energy
Richland Operations Office

/

Date

i

Date

B-50



Purgewater Miscellaneous i'urpe.vwr^rMNcdbncom

(lnn. MIlqy

Units Facility-600 Area °- •4!•
Site Plan _ r

tn

,! ^ w •

4
2̂00 E

RykowO Cw

q
O

t!

Henlord
She7o

h O
4

t

Site lor MlwcNlwnwou! Unllw W
216-E-25 A

Contingency Pond

a l^ryl d
^ x
E OII Ano >
u (Cobbb Covwrnd with TumElwwweldl)

N. rn
o
0

a

S Orwvcl Ro.-a
no,

i
-4
Z c

LL A

N r]

216-6-7-3 Oltoh 216-8-3
218-B-3A • 3 X

rD O1 0C
-ao= r+ 0

B-Pond , u' - r''o m
G Z \
m o -n a
N °' V' r216-8•3-2 L v\t^ .+

218-8-]] I -•O CO
o o -s 00
n\ • m

^-Tt^ Nto
OD o N -

76911066.2



WA7890008967
DOE/RL-93-74, Draft A

DOE/RL 88-21
600 Area Purgewater Storage

and Treatment Facility
Rev. 0, 02/20/90

Page 8 of 8

^

600 AREA PURGEWATER
TREATMENT FACILITY
MISCELLANEOUS UNIT

.^.^..

46'45'33"
119'45'33"

STORAGE AND

(TYPICAL)

89122121-3CN

(PHOTO TAKEN 1990)

B-52



DOE/RL-93-74, Draft A

APPENDIX C

200-BP-11 OPERABLE UNIT DATA QUALITY OBJECTIVE
DECISIONS/AGREEMENTS/COMMITMENTS

C-i



DOE/RL-93-74, Draft A

C-ii



DOE/RL-93-74, Draft A

200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

Page 1 of 8

Following are the significant decisions, agreements, and commitments reached
between the Washington State Department of Ecology, U.S. Environmental
Protection Agency, Department of Energy (Richland Office), and Westinghouse
Hanford Company as a result of the Data Quality Objective process performed
for the Integrated 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure
Plan (DOE/RL-93-74).

S'

Washi r4ton St te D partment of Ecology, CERCLA

1^.0 nn 4 (QI(71 qq

^4ashington State D p rtment of Ecology, RCRA

Westinghouse Hanfdrd Company

C-1
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

1. Assumptions.

Page 2 of 8

a. The 216-B-3A, -3B, and -3C Expansion Pond TSD unit will be clean closed
as described in the 216-B-3 Expansion Ponds C)osure Plan, DOE/-RL-89-28,
Rev. 1.

b. Quality Assurance Project Plans (QAPjPs) and Sampling and Analysis Plans
(SAPs) will meet both RCRA TSD and RCRA Past-Practice DQOs.

c. The 200-BP-11 Operable Unit (OU) meets the Model Toxics Control Act
(MTCA) definition of Industrial, thus the future land use for the 200-
BP-11 (OU) is Industrial.

d. Risk assessments will use a 200 Area Industrial scenario and be
incorporated into the Hanford Site Baseline Risk Assessment Methodology
(HSBRAM).

e. Waste might be left in place in the OU.

f. RCRA TSDs in the OU may be closed as landfills or modified clean
closure.

g. The same cleanup standards will apply to the TSD and the Past-Practice
waste management units within the OU. However, analytical requirements
for the units will differ as specified in Items 5 and 12 below.

h. Document review cycles will be the more stringent between Closure/
Postclosure Plans (TSDs) and Work Plans (Past-Practice).

2. Statistical Sampling Approach.

Upon evaluation by WHC, MacTec, Enserch (Ebasco), and PNL statisticians, it
was agreed that currently available data is not representative for the area
under study (all 200-BP-11 waste management units). Additional information
required to compute the needed sample size (number of samples) are: the
acceptable Type I and Type II error rates; the difference (between the mean
concentration and applicable cleanup standard) that is important for the
test to detect; the estimates of variabilities (lateral and vertical); and
exposure unit.

Therefore, a phased approach will be taken toward characterization of the
operable unit and Phase 1 (Pilot Study) sampling will be engineered biased
(i.e., sample in locations expected to have highest contaminant
concentrations). Phase 1 sampling data will be evaluated ( distribution,
frequency, validation, variability, contamination levels, regulatory
guidelines, etc.) to aid in the assessment of characterization activities
following Phase 1.
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

3. Phase 1 Sampling Objective. Below are the key objectives of Phase 1
sampling.

a. Assess site contamination to Industrial Cleanup Standards (MTCA C for
dangerous waste and HSBRAM [Hanford Site Baseline Risk Assessment
Methodology] for radionuclides). However, the analyses provided in
support of characterization will have practical quantitation limits
below the Residential Cleanup Standards (MTCA B for dangerous waste and
HSBRAM for radionuclides) or Site Background to support an evaluation of
clean closure or modified closure for the TSD (Main Pond and 216-B-3-3
Ditch).

b. Answer the question -- is an Interim Remedial Measure (IRM) justified?

c. Provide data for a qualitative/quantitative risk assessment.

Note that groundwater sampling is beyond the scope of the 200-BP-11
characterization activities, but groundwater contamination and monitoring
will need to be addressed prior to closure of the TSDs. Additionally,
prior to borehole drilling, groundwater personnel will be contacted to
assess their need for a groundwater boreholes.

4. The agreed-to Contaminants of Concern (COC), Practical Quantitation Limits
(PQL), Minimum Detection Limits (MDL), Analytical Methods, and Cleanup
Standards for the operable unit are provided in Attachment 1. The
agreements that are inherent to Attachment 1 follow:

a. Analytical methods will be SW-846 with standalone deliverables for all
validated data packages (boreholes plus 20% of remaining packages).
Summary deliverables will be acceptable for all other data packages.
(Validation is discussed under Item 14)

b. Non-detects will be reported as less than the PQL or MDL concentration
number. Other calculations can be reported if requested.

c. The following compounds do not have readily available methods and have a
low probability of being present and will be identified and estimated in
concentration as Tentatively Identified Compounds (TICs): 1-butanol
(8240), ethyl ether (8240), formaldehyde (8270), acetate (8270), and
kerosene (8270).

d. Tributylphosphate (TBP) is not on any standard analyte list. The
laboratory will calibrate for this compound during the 8270 analysis and
will quantitate each sample for this analyte. PQLs will be determined
and reported for this analyte. This is a requirement for whatever lab
is performing the analyses.

e. Hydrazine will not be analyzed because it will have decomposed.
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

Page 4 of 8

f. Nitrate and nitrite will be examined for all samples using both method
300 (ion chromatography with a 48 hour holding time) and Method 353 (28
day holding time). (Method 300 is also used for sulfate/sulfite and
therefore there is no cost increase to report nitrite/nitrate and
compare to the Method 353 results.)

g. Total chromium will be analyzed using method 6010 and assumed as
chromium six.

5. Supplementary Analyses.

To facilitate RCRA TSD concerns, a subset of samples will be analyzed for a
"modified" 40 CFR 264 Appendix IX groundwater monitoring list. The
modified Appendix IX list for the 200-BP-11 operable unit is defined as the
Appendix IX analytical methods minus analyses for phosphorous pesticides
(method 8140), herbicides (method 8150), dioxins (method 8280), and non-
halogenated volatile organics (method 8015). The non-halogenated volatile
organics (e.g. kerosene) will be analyzed as TICs using method 8240B and
8270B. The sample locations for these supplementary requirements are
discussed in Item 12.

6. Pre-Work/Closure Plan Sampling

Sediment samples will not be taken prior to interim stabilization of the
Main Pond and 216-B-3-3 Ditch, but that sediment samples would be taken in
conjunction with other sampling activities, e.g., boreholes and augers.

7. Sampling Design and Approach.

a. The sampling design for Phase 1 sampling is provided in Attachment 2.
(Note that augers may be substituted for a test pit pending health
physics approval to use test pits.)

b. Phase 1, Task 1-- Sampling will be performed to assess the question;
is hazardous constituents or radionuclide contamination present in
concentrations greater than Industrial Cleanup Standards (MTCA C and
HSBRAM, respectively)?

C-4
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

7. (cont.)

Page 5 of 8

Phase 1, Task 2 -- The extent of this sampling effort will be defined
after evaluation (Limited Field Investigation Report) of the sampling
results from Task 1. Possible scenarios include: _

-1. if contamination concentrations are established between Residential
and Industrial Cleanup Standards, then sample to further prove the
absence of hazardous constituents and radionuclide contamination
above Industrial Cleanup Standards. This task should fulfill
sampling requirements to support modified closure.

ii. If contamination concentrations are established below Residential
Standards for hazardous waste and below Industrial Standards for
radionuclides, then sampling may be performed to "clean close" the
TSD, if feasible. Feasibility will depend on the benefits of clean
closure versus additional sampling cost. If clean closure is not
feasible, then sample per (i.) above.

iii. If contamination is established above Industrial Standards, ascertain
the extent of contamination above these cleanup standards. (Note that
this scenario was originally referred to as "Phase 2.")

8. Field Screening and Sampling Criteria.

All samples and cuttings will be field screened for evidence of volatile
organics and radionuclides. Volatiles will be screened by the field
geologist or other qualified personnel using an organic vapor monitor.
Radionuclides will be screened by alpha and gamma counting instruments.
Either a FID (flame ionization detector) or PID (photoionization
detector) can be used to detect volatile organics.

The sampling criteria for radionuclide screening is twice background.
The sampling criteria for volatile organic screening is 5 ppm. The
intent of these criteria is to trigger assessment for sampling. The
field geologist will make this assessment, i.e., if there are many
locations above the criteria, the field geologist will determine when
and where the samples should be taken.

Note that surface samples are not planned and thus field screening
and/or rad surveys will be used to assess surface sampling locations.

Local area background radiation will be determined by taking a
background reading using the above instruments at an pre-agreed local
site in the field, e.g. the Contingency Pond. The local area background
will be measured on freshly disturbed surface soil, holding the
instruments less than 2 cm (1 in.) from the soil. The background
readings may be taken daily depending on meteorology, e.g., inversions,
wind, etc."
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

9. Sampling Locations at Depth.

Page 6 of 8

a. Sampling from surface to sediment: If surface radiation is twice
background (or greater) at a sampling location, then a sample will be
taken at the surface. If the surface radiation is not twice background,
then a sample will be taken about 2 to 6 feet below the surface. If the
waste management unit sediments are within this 2 to 6 foot range, then
a sediment sample will be taken.

b. Sampling below sediment: Samples below the sediments will be taken at
lithological interfaces as determined by the field geologist, hot spots,
and/or at predetermined depths.

i. Lithological Changes. Estimates of lithologic changes will be made
using current stratigraphy maps. The field geologist will make the
determination of significant lithologic changes for sampling.

ii. Hot Spots. The field geologist or other qualified person will make
the determination as to when to sample a hot spot. Typically, the
first indication of a hot spot (as defined in 8b above) will be
sampled. In shallow boreholes, augers, and test pits, field
screening and potential sampling will continue to a minimum of 5 feet
below the last hot spots.

iii. Pre-established Depths. Pre-established sampling depths will be used
primarily only in the absence of lithologic interfaces and hot spots,
and apply below the sediment surfaces only. Predetermined sampling
depths are as follows:

• Groundwater borehole -- 2, 5, 10, 20, 30, 40, 50, 75, 100, and 150
ft., with an additional sample ( if possible above the water table
(=200ft.).

• Shallow boreholes -- 2, 5, 10, 20, 30, 40, and 50 ft.

• Augers and Test Pits -- 2, 5, 10, 15, and 20 ft. ( Note that
augers may be substituted for a test pit pending HPT approval to
use test pits.)

10. Perched Water Samples.

If perched water is encountered in a boring, a perched water well will be
installed that is screened against the water-bearing interval. Normally
one sample will be taken. However, for inorganics, two samples will be
collected per well: one will be unfiltered, and a second will be filtered
through a 0.45 micron filter onsite before being bottled and preserved.
These samples will also be analyzed for the modified Appendix IX list plus,
fluoride, C-14, and tritium.
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

11. Physical Sample Analyses.

Page 7 of 8

Samples will be taken at major lithologies within boreholes and analyzed
for physical properties such as: -

• Bulk density
• Particle size distribution
• Moisture content
• pH
• Unsaturated hydraulic conductivity

These locations and properties will be further assessed by groundwater flow
and mass transport modeling personnel during work/closure plan preparation
and review.

12. Location of Modified Appendix IX Samples.

a. All the samples taken within the RCRA TSD during Phase 1, Task 1, will
include analyses for the complete list of contaminants of concern (COC)
plus the modified Appendix IX contaminants as discussed in Item 5 above.

b. Samples taken within the RCRA Past-Practice units need only be sampled
for the COC as listed in Attachment 1.

c. Depending upon the sample result from Phase 1, Task 1; if results
indicate species > MTCA B, but < MTCA C cleanup standards, then modified
closure will be discussed pending issuance of the site wide permit.
Additional sampling may.occur and the determination of the analyses
required will be discussed at that time.

d. If clean closure (<MTCA B) proves an option based upon Phase 1, Task 1
sampling results, then additional verification samples within the TSD
will require the complete COC list plus the modified Appendix IX.
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Decisions/Agreements/Commitments

13 Priority of Analyses.

Page 8 of 8

Field screening for radiation will be performed on the loose soil from the
drill casing. -

When there is sufficient sample size, VOA analysis will always be performed
first. Other analyses will be performed in a sequence which will-yield
best results.

If there is insufficient sample size, then the following will be the
analytical priority:

14

RCRA Past-Practice
and TSD units

Rad
Metals
Semi-VOA
VOA
General Chemistry
Physical

Sample Validation.

Perched Water

Rad
Metals
VOA
Semi-VOA
General Chem
Physical

a. 100% validation of borehole samples.
b. Minimum 20% validation on remaining data packages from test pits and

auger samples.
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POTENTIAL RADIONUCLIDE CONTAMINANTS OF CONCERN FOR THE 2004BP-17 OPERABLE UNIT

INDUSTRIAL HSBRAM I Ci/ f

MDA Orel SF Soil In estion Oral SF Dust Inhalation ANALYTICAL
RADIONUCLIDE (pCi/g) 1/pCi byChildren/Adults 1/pCi by Adults METHOD COMMENTS

Gross Alpha 10.00 Gas Pro ortional
Gross Beta 15.00

Cuium- 137 IBe-137mf 0.10 2.80E-11 2.50E+02 1.90E-11 1.10E+04 Gamma Spectrometry -137mCe-137 measured b y countin g B4
Cobalt-80 0.05 1.50E- 11 4.80E+02 1.50E-10 1.30E+03

Euro ium-152 0.10 2.10E-12 3.30E+03 1.10E-10 7.BOE+03

Europium-154 0.10 3.00E-1 2 2.30 E+03 1.40E-10 1.40E+03 '
Euro ium-155 _ _ _

_

_ 0.10 4.SOE-13 1.50E+ 04 /.BOE-11 1.10E+04
Urenium-235 IPe-2311

_

1.60E-71 430E+02 2.50E-08 BA10E+00 U-235 measured b countin Pe-231

A rmricium-241 1.00 2.40E-10 2.90E+01 3.20E-O8 6.30E+00 Alpha Spectomeby Ma y also use emme spectrometry_ _

Curium-244

__

1-00

_

1.80E-I0

__

4.30E+01 2.20E-08 9.10E+00
Ne tuni um237

_

1.00 2.20E- 10 3.1 0E+01 2.90E-08 8.90E+00
Plutonium-238 1.00 2.20E-10 3.10E+01 3.90E-O8 5.10E+00
Plutonium-239/240 _ _ 1. 00 230E-10 300E+01 3.90E-08 5.30E+00
Plutonium-241 15.00 1.90E+03 2.30E-10 8.70E+02

Tharium-228 1 1.30E+02 7.B0E-OB 2.80E+00 '
Tharium-230 1 .00 1 5.30E+02 2.90E-08 6.90E+00 "
Thorium-232

_

7.00 1 5.BOE+02 2.BOE-08 7.t0E+00
Uranium-233/234 1 4.30E+02 2.70E-08 7.40E+00 ' MostU-233/234sem lesmeesured
Uranium-235 1.00

L

4.30E+02 2.50E-08 B.OOE+OO ' by counting Pe-231m
Urenium-236 _ 1 4.60E+02 2.50E-08 9:00E+00
Uranium-238 1OO&I 2.50E+02 5.20E-08 3.BOE+00

l odine-129 2.00 3 BOE+OI 7.20E-10 7.70E+03 8ste Counting
Strontlum-901V-901 1.00 3.60E-1 1 1.90E+02 6.20E-11 3.20E+03 ' Sr-90 measured by countin g
Technetium-99 15.00 1.30E-12 5.30E+03 8 .30E-12 2.40E+04 counting V-90
Selenium-79 5.00 S.BOE-12 1.20E+03 6.00E-12 3.30E+04

Semerium-151 1.10E-13 6.30E+04 8.70E-12 2.30E+04

Carbon-14 50.00 9.00E-13 7.70E+03 6.40E-15 3.10E+07 Li quid scintillation C-14 & H-3 not applicable
Tritium IH-31 400.00 5.30E-14 1.30E+05 7.BOE-14 2.60E+06 for soil eam lee

HSBRAM - Hanlord-Sita 8eseline Risk Assessment Methodolo gy IDOE-RL 19931

Riek-besed concentretions et inmsmentel cancer riak Ievel of 1 E-06 for an

industrial scenario based on essum tions In the HSBRAM, Rev.2
MDA . Minimum Delectable Activities

Oral Slope factors from Health Effects Assessment Summar Tebles IHEAST, EPA 19921
Shaded ereas indicate cleanu p standard for the 200-BP-11 Op erable Unit
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DOE/RL-93-74, Draft A

N 137,800
E 574,800 E 575,200

To Gable Mountain Pond (216-A-25)

200-PO-6 Operable Unit 200-BP-1 1 Operable Unit
Efffuent Treatment

Facility (ETF)
Purgewater

T k

N 137,400

216-B-3-2 Pipeline
(B Plant Cooling Water)

N 137,000

24-in.

N 136,600

N 136,200

N 135,800

N 135,400

UN-200-E

24-in. CMP
(active)

^ Ve)
21-in. VCPJ

E 575,600 E 576,000 E 576,400 E 576,800 E 577,200 E 577,600 E 578,000 E 578,400

r Liquid Effluent
Retention Facility

(LERF)

l-JEl-JD

,^Headwall

216-B-3-1

\
in

48-in. CMP

Overflow Pond
(Backfilled)^

216-B-3-2 Ditch
(backfilled)

^ I (active) 216-8-3-3 Ditch '
(decommissionsed

30-in. CMP PUREX and backfilled)
(284-E Power Plant Cooling
waste water) Water Line

216-A-29 Ditch
(200-PO-5

Legend A N-977 Operable Unit)

200-BP-1 1 Operable Unit Boundary

--- Underground Pipeline

Roadway

200 East Perimeter Fence

Facility Fence

• Unplanned Releases

+ Groundwater Monitoring Well
(Radionuclide Logging System (RLS))

♦ Air Samplers

Washington State Plane Coordinates (meters)

0 500
1 1 1 1 1 I

Meters0
1500

1 1 1 1

Feet

216-E-28
Contingency
>^ Pond

r-36-in. HDPE

216-B-3 Main Pond
(decommissionsed
and backfilled)

699 44-43B+

6

UN-200-E-14

216-8-352
699-43-43 Spillway

Flume and +
Flowmeter 21 6-B-351(removed)

Spillway

699-43-42J+

A N-992

216-8-3
Spillway

Definitions:

HDPE = High Density Polethylene
CMP = Corrugated Metal Pipe
VCP = Vitrofied Clay Pipe

N-991 A

216-B-3A
Expansion Pond

(decommissionsed)

30-in. HDPE

216-8-353
/ Spillway

-in. HDPE

216-B-3B

^

216-B-3C
Expansion

Pond ^ ::. ^,. ,. ^.^.. ^..,..

699-41-40. :^ ^:

699-42-1

(active)

^̂

To Treated
Effluent Disposal
Facility (TEDF)

PLATE I
200-BP-1 OPERABLE UNIT MAP
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